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TRANSACTIONS 


OP THB 

HIGHLAND AND AGRICULTUEAL 
SOCIETY OF SCOTLAND. 


PRELIMINARY NOTICE. 

In issuing the usual Preliminary Notice prefixed to each new 
volume of the Transactions, the Directors are enabled to report 
the progressive prosperity of the Society. Though many of its 
earlier members are aisappearing, its numerical strength is annually 
on the increase, and its roll now contains 3658 names. 

Finance. — The financial position of the Society it* equally satis- 
factory. In 1846, it was found that the expenditure bad been in 
excess of income, and that no provision had for some time been 
made to fund, in terms of the Charter, a portion of each year's life- 
compositions. The Directors of the day were consequently com- 
pelled to encroach considerably on the capital of the Society in 
order to clear off encumbrances. Not only has the sum then with- 
drawn been replaced, but a large additional amount has been 
funded, and the Society stands, financially, in a position at which 
its successive Directors have long aimed. The interest of its real- 
ised capital is now sufficient to cover the whole cost of the estab- 
lishment and all other fixed expenses, leaving the income, arising 
from the subscriptions of members, availame for promoting the 
general objects of the Institution. It may be asked, — ^Why, under 
such circumstances, continue to accumulate ? But the Charter makes 
it imperative to set aside a certain portion of each life-composition 
as a substitute for the annual subscriptioif which it extinguishes, 
and, owing to the fluctuating amount of compositions paid in differ- 
ent years, the expenditure of the Society could not be regulated 
were these spent as received. It must pe obvious that, had the 
practice been immediately to expend the whole amount paid in 
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lieu of an annual subscription^ the position of the Society would 
now be precarious, and its income limited to the annual payments 
of less than one-third of its members. In these circumstances, the 
Directors have deemed it to be their duty to implement the re- 
gulation requiring one-third of each yearns compositions to be 
funded. 

An impression having gone abroad that the amount owing by 
members in arrear is large, the Directors, while on the subject of 
finance, may mention, as a fact creditable to so large a constituency, 
that the arrear-list represents a sum of only 152, 6& 6d. It has 
ever been the practice of the Directors indulgently to consider any 
application for relief from payment, but, on the other hand, when 
persons refuse to continue their subscriptions without assigning any 
reason, as in a few instances is now the case, they are compelled, 
in justice to the other members of the Society, to exercise the 
compulsory powers with which they are armed by the Charter. 

General Shows. — Since the date of the last Preliminary Notice 
in July 1857, general shows have been held at Glasgow and Aber- 
deen. The limits of this paper do not admit of a detailed report 
of these meetings, but the following abstract will serve to shoi?^ 
their character and extent, in comparison with the preceding show 
at Glasgow in I860, and at Aberdeen in 1847 : — 


GLASGOW. I ABERDEEN. 



1850. 

1867. 


1847. 

1868. 

Cattle, 

484 

415 

Cattle, 

861 

450 

Horses, 

164 

240 

Horses, : 

105 

189 

Sheep, 

639 

669 

Sheep, 

280 

590 

Swine, 

85 

112 

Swine, 

24 

79 

Poultry, 

172 

429 

Poultry, . 

102 

866 

Dairy Produce, 

816 

234 

Implements and Machines, 49 

802 

Implements and Machines, 577 

610 



■ 


2437 

2709 


871 

2476 


The meeting for the current year is in an advanced state of pre- 
paration for Edinburgh, and the Society is under engagements at 
Dumfries in 1 860, and at Perth in 1*861. 

The Directors are happy to have it in their power to state that the 
mode of raising subscriptions in aid of a show by a uniform rate on 
the rental o£ a county, is now nearly in universal practice. It was 
acted on in the Glasgow and Aberdeen districts; it is now in operation 
in the Lothians; and the counties associated for Dumfries have re- 
solved to adopt it. Not only does this system mark the interest which 
the proprietors of Scotland take in these meetings, and their desire 
to support them, but it is more in harmony with the national char- 
acter of the Society than a private subscription, while an ample 
fund is raised by means of it without annoyance or trouble, and, 
in conseauence of the universality of its application, at a small cost 
to individuals. The Directors are bound to express their thanks 
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for the support which has thus been Uberallj accorded, and to state 
that the instances in which payment of the rate has been repudi- 
ated form rare exceptions. 

In November 1858, a general committee, embracing agricultur- 
ists from the principal districts of Scotland, was appointed for the 
pui*pose of considering the whole system of shows, and of revising the 
regulations under which they have hitherto been conducted. An 
elaborate report was Resented to the Directors, and published in 
the last number of the Transactions. It contained many suggestions, 
some of which involved material alterations, and, so far as these did 
not interfere with what had officially been announced for the meet- 
ings of 1859 and 1860, the Directors resolved to give effect to them 
experimentally at Edinburgh, with the view of enabling the Society 
to judge how far their permanent adoption may be desirable. The 
principal changes consist in the exclusion of all exhibitors from the 
yard while the judges are occupied with their duties — placing the 
stock under cover — extending the duration of the meeting — pro- 
viding additional time for the inspection and trial of implements — 
and admitting farm-servants, belonging to the district of the show, 
at a reduced rate. Some of these alterations will necessarily add to 
the expenses of a show, more particularly in regard to the erections 
within the yard, and the Directors have consequently been obliged to 
adopt certain charges for the purpose of assisting to defray the cost 
of tne accommodation now to be furnished to exhibitors of stock. 
It should be understood, however, that these fall considerably short 
of what the Society has itself to pay, being generally from one- 
half to two-thirds of the contract price, and in ma!iy instances, it 
is believed, less than exhibitors have been wont to pay for stable 
or byre accommodation in the vicinity of the yard. A further 
alteration has been made as respects the mode of suggesting judges : 
this duty was formerly discharged by a committee in connection 
with the Directors, it has this year been tentatively devolved on a 
body of about eighty farmers representing every county, to whom 
printed schedules have been sent, and whose returns will be sub- 
mitted to a smaller committee of selection. 

Local Competitions — An early and distinctive feature of the 
Society’s proceedings is its connection with the Local Agricultural 
Associations, and the encouragement thereby afforded to district 
competitions in all parts of the country. The Directors continue 
to regard this as one of the most important and useful departments 
of the Society. Irrespective of the pecuniary assistance which it 
enables them to lend to rising associations, or to those which" may 
be under temporary depression, it serve? to maintain a friendly 
correspondence between the central body and its offshoots, and 
gradually to engraft on the practice of the latter that system of 
competition and those reflations which the experijsnce of the 
former has established. The Directors have accordingly considered 
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it to be their duty to extend, with the increased financial means of 
the Society, the sphere of their operations in connection with local 
associations, and they have now competitions for stock of different 
kinds arranged in above fifty districts, besides offering encourage- 
ment in the shape of honorary medals in a still greater number. 
During the current year these competitions will cau into operation 
premiums to an amount of above ^1500. 

Bye-Laws. — The bye-laws enacted under the Charter for the 
regulation of the Society's business, were, with an exception relat- 
ing to the admission of tenant-farmers, all passed either in 1834 in 
furtherance of the Charter then obtained, or in 1846, after the death 
of Sir Charles Gordon, and before the election of bis successor. 
Those of 1834 were printed along with the Charter of that date, 
but the others are merely recorded in the minute-book, and incon- 
venience has been experienced from the diflSculty of referring to 
them in that shape. In some instances, besides, the practice of the 
Society had to a certain degree outgrown a few or the older en- 
actments ; and the Directors, therefore, deem it desirable that the 
Charter should be reprinted for the use of members, with a complete 
code of bye-laws, so revised and amended as to bring them info 
harmony with the various changes which have come into operation 
since 1834, and at the same time to provide for certain auditional 
enactments which the Directors mean to submit to the next general 
meeting. These relate principally to publishing, previous to the 
January meeting, a list of the office-bearers to be proposed in place 
of those who annually retire in rotation, and the abstract of the 
preceding year's accounts, in greater detail than was formerly given. 
The Charter requires the authority of two consecutive general 
meetings to legalise any alteration on or addition to bye-laws, and 
with the view of obtaining this, the sanction of the J une meeting 
will be applied for in favour of the laws as revised and adjusted by 
the committee specially appointed by the Directors for that purpose. 
Besides the bye-laws in connection with the General Charter of 
1834, there are those for the regulation of agricultural education 
under the Supplementary Charter of 1856, which have been pub- 
lished, and on which no change is proposed. 

Chemical Department. — ^The Directors regret to observe a 
tendency on the part of some of those who have hitherto supported 
this department, to withdraw their subscriptions. They would 
earnestly inculcate the necessity of maintaining its efficiency, and 
of not permitting any apparent indifference to detract from that 
sense of its importance which it is desirable to maintain in the 
mind of the agricultural public. By means of the subscription 
which has been in existence since 1850, the Laboratory has been 
conducted on terms which afford to members of the Society great 
facilities and advantages for procuring that advice which it is so 
much their interest to obtain. The extent to which adulterated^ 
manures are sold in Scotland, and the loss consequently entailed on 
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farmers, are notorious, and it is to be regretted that they do not 
more universally avail themselves of the opportunities afforded of 

E rotection, considering that for a fee of five shillings a guano can 
e so tested as to establish whether it tallies with the analysis by 
which it has been purchased, or that the soluble and insoluble 
^osphates of a superphosphate can be determined for ten shillings. 
Dr Anderson, as it is, has been instrumental in detecting many 
instances of adulteration and attempted imposition, and in sav- 
ing from heavy pecuniary loss those members by whom he was 
consulted. He has further carried through a vast amount of work 
in the Laboratory, embracing, in addition to manures, analyses of 
soils, limestones, waters, and oil-cakes ; laborious investigations 
of the varieties of different cereals, besides numerous contributions 
to our knowledge of the composition of cattle-foods, and much valu- 
able matter published in the Transactions, the last volume of which 
contains nearly 100 pages from his pen. In these circumstances 
the Directors would repeat an expression of their hope that no aid 
hitherto accorded to the chemical department will be withdrawn. 

Agricultural Education. — The Charter authorising the Society 
to confer agricultural diplomas was obtained in 1856, and its pro- 
visions, and relative bye-laws, were fully explained in the Preli- 
minary Notice attached to the volume of the Transactions com- 
menced in July 1857. The first examination was held in April 
1858. Three candidates presented themselves, but only one, Mr 
Jacob Wilson, Manor House, Morpeth, was found entitled to the 
diploma. In April last, eight candidates inscribed their names for 
examination, of whom six appeared, when the diploma was again 
conferred on the following students : — 

1. John Milne, Mains of Laithers, Turriff; 2. William Henry Eley, Cobham, 
Kent ; 3. Thomas Rome, Groundslow, Stone, Staffordshire. — Mr Hewens Walton, 
Fenny Compton, Warwickshire, passed a most creditable examination on the 
scientific branches, but being under twenty-one years of age he cannot be taken 
up on the practic^ department, nor obtain the diploma, till he has attained that 
age. 

Hitherto the only test has been examination, but in future the 
observance of a prescribed curriculum is essential ; and for the in- 
formation of those interested, the following extract from the 
Beport by the Council on Education may be repeated, as explana- 
tory of the course of study, and the nature of the examinations : — 

The Council consider that in organising the proposed system of edneatiom 
there are two leading points to be attended to : 1st, The offer of every pro- 
per encouragement and facility to induce and Enable agricultural students 
to become candidates for the Society's diploma ; 2dly, The enforcement of 
stringent precautions to guard against the possibility of the powers created 
by the Charter being abused, or the diploma being conferred on insufficient 
grounds. 

The Committee conceive that a well-defined curriculum will serve as a 
guide to the young agriculturist, both as regards the subjects of study and 
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the order in which they are to be pursued ; and that its observance will 
afford the best guarantee for an education worthy of the diploma. This 
education must be of a twofold character, scientific and practical — the one 
to be acquired in the class, the other on the farm ; and the sufficiency of 
both should be tested — 1st, By evidence of attendance for prescribed periods 
in the class and on the farm ; 2dly, By a rigid and searching examination 
after the required attendance has been completed. 

In addition to a perfect knowledge of the principles of husbandry, and 
of the details of practical farming, a candidate should be conversant with 
those departments of the following branches of study which bear upon 
agriculture : — 

1. Chemistry, scientific and applied. 

2. Natural History, including the Principles of Zoology and Geology. 

3. Botany. 

4. Veterinary Medicine and Surgery. 

5. Technology, or Tndustnal Science in its bearings on Agriculture. 

6. Field Engineering and Surveying. 

7. Mechanics and Architecture, in so far as re^rds a knowledge of their use and 

application to the operations and buildings of the farm. 

8. Book-keeping and Accounts. 

While candidates are not tied down to any particular college or seminary, 
they should be required to exhibit certificates of attendance for prescribed 
periods at the following classes in some educational institution, approved of 
and recognised by the Examiners as sufficient : — Agriculture, Chemistry, 
Natural History, Botany, and Veterinary Medicine and Surgery. Acquire- 
ments in Technology, Field Engineering and Surveying, Farm Mechanics 
and Architecture, and Book-keeping, may be established by examination, 
without certificate of attendance, but students should nevertheless take ad- 
vantage of whatever classes may be available for these branches. 

Students should not be restricted in their attendance to any particular 
part of the country or style of farming ; but power should be reserved for 
the Examiners to judge of the sufficiency of the certificate produced, and 
of the competency of the party granting it. 

The whole course of study should embrace not less than four years — two 
at classes, and two at the farm ; and students should be strongly recom- 
mended to pass through the scientific departments first, so as to enter on the 
practical part with the advantages and the aids derivable from a proper 
education. 

When the scientific course is preferred in point of time, a student may be 
examined upon it before going to the farm. 

A student may take alternate years of the classes and of the farm, but it 
should not be permissible to devote to either less than an entire year at a time. 

No part of the course should commence until the student is seventeen 
years of age, and consequently a diploma cannot be granted until he is 
twenty-one. 

The following appears to be a suitable arrangement for the scientifio 
course : — 

Fvrti Tea/r. 

Svmmer — Natural History, 8 months ; Botany, 8 months. 

Winter — Agriculture, 6 months ; Chemistry, 6 months ; Veterinary Surgery, 
6 months. 

Second Tear. 

dimmer— Natural History, 8 months ; Analytical Chemistry, 8 months. 
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Trifiter—Agrionlture^ 6 months ; Technology, 6 months ; Agricultural Engineer- 
ing, Architecture, and Surveying, 6 months. 

This arrangement is merely suggested as providing a proper course of 
study and succession of subjects, but the student need not be prohibited from 
adopting another order, provided he proves attendance for the prescribed 
periods at the specified classes. 

In pursuance of this Beport, the following bye-laws have been 
enacted : 

1 . That in terms of a Report by the Council on Education, the following 
Board of Examiners be appointed : — 

Sdenee and Practke of Agriculture — Mechcmice^ and Architecture of the Farm— 
Professor John Wilson; John Finniic, Swanston ; Robert Russell, Edinburgh 
and John Wilson, Edington Mains. 

Botany — Professor Balfour. 

Chemistry — Professor Thomas Anderson. 

Natural History — Professor Allman. 

Technology — Professor George Wilson. 

Veterinary Surgery — Professor Dick. 

Field Engineering <md Surveying — John Miller of Leithen, C.E., and James 
Stirling, C.E. 

Book-Keeping and Accownts — Kenneth Mackenzie, Accountant, and Peter 
M'Lagan, yr. of Pumpherstoii . 

2. That it shall be competent for said Board from time to time to receive 
for examination, and to recommend for the Society’s Agricultural Diploma, 
Candidates who shall have attained their 21 st year, and who shall exhibit 
the vouchers, and pass an examination on the subjects hereinafter prescribed. 

3. That the vouchers to be exhibited shall be such as to afford satisfactory 
evidence io the board — 1st, That the Candidate has attended a farm, and 
been engaged in the practical operations thereof for a period of two years, 
or for two separate periods of not less than one year each. 2dly, That the 
Candidate has attended, for another period of two yea is, or for separate 
periods of not less than one year each, the following classes in some seminary 
recognised by the Board as sufficient: — Agriculture, Chemistry, Natural 
History, Botany, Veterinary Medicine, and Surgeiy, 

4. That the Candidate’s knowledge of practical husbandry, and of the 
foregoing branches of study, as well as of Technology, Field Engineering and 
Surveying, Farm Mechanics and Architecture, and Book-keeping, shall be 
established to the satisfaction of the Board by means of a strict examination. 

6 , That upon a report made by the Board to the Council on Education, 
stating that a Candidate has exhibited the vouchers and passed the exami- 
nation required, the Council shall issue, in favour of such Candidate, a 
diploma hearing the corporate seal of the Society, and certifying his pro- 
ficiency in the arts and sciences connected with agriculture. 

The Directors avail themselves of this opportunity to express the 
obligations under which the Society lies to those eminent scientific 
men and practical farmers who constitute the Board of Examina- 
tion, and whose valuable and gratuitous services and high^reputa- 
tion cannot fail to enhance the value of ^he diploma, by afibrding 
the best guarantee for the sufiiciency of the tests on which alone it 
is grantea. 

VETERINABT EDUCATION. — Since the date of the preliminary 
notice in 1857 , the following veterinary students have obtained the 
Society’s diploma certifying their fitness to practise as Veterinary 
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Surgeons, and qualifying them for employment as such in the public 
service. In this instance, again, the Society is indebted to the volun- 
tary services of professional men of high standing in conducting 
these examinations, and they are gratified at being able to report 
the continued assurances they receive from them as to the efficiency 
of Professor Dick’s establishment : — 

April 1858. — John Anderson, Glasgow; James Cairns, Forfarshire; Edward 
Hontgomeij, Dublin ; R, Laing, Bridge of Weir, Renfrewshire; Hiram Farrell, 
Bombay; John Mills, Dublin; John Pottie, Renfrew; John Bell, Ccu'lisle; D. 
Thompson, Fettercaim ; W. Connoohie, Berwickshire ; William Keith, Aberdeen- 
shire ; George Stewart, Perth ; George Dundas, Wick ; George Braime, Yorkshire ; 
J. M. Wilson, Howden ; John Edwards, Wales; Henry Pears, Carlisle; David 
Guthrie, Forfer ; Bryce Howitt, Pollockshaws ; Joseph Halfey, Southport, Lanca- 
shire; William Jack, Edinburgh; Thomas Pratt, Yorkshire ; David Gill, Aberdeen- 
shire. 

April 1859. — David Fulton, Kirkcudbright ; Strettel Scott, Dublin ; C. 
Cunningham, Slateford, Edinbui^h ; L. Potts, Birch Close, Penrith ; John 
M'Court, Belfast ; Thomas Campbell, Mickle Richorn, Kirkcudbright ; James Fogan, 
Soremerston, Northumberland ; Rol^rt Mitchell, Carrick Street, Glasgow ; Thomas 
Shea, Dublin ; James Blackie, Bellshill, Lanarkshire ; John Dimlop, Dreghom, 
Ayrshire; William Taylor, Methly, Yorkshire; John Brown, West-Calder, Mid- 
Lothian ; Thomas Taylor, Store Street, Manchester ; James N. Haslam, Salfo^, 
Manchester; David Paley, Ryhill, Yorkshire; William Rawes, Heldshop, West- 
moreland^ James Dickie, Edimorton, Ayrshire; Andrew Reid, Cluny Bridge, Fife- 
shire; Thomas Lambert, Stretford, Manchester; James Boll, Dupplin, Perth; 
George Scott, Newbridge, Dublin. 

Musettm.— T lie Society has on previous occasions been informed 
that when Government was induced to establish the Industrial 
Museum of Scotland, the Directors became bound to transfer to 
that institution the models of implements and the geological 
collection then forming part of the Museum. The collection was 
thus narrowed to objects illustrative of vegetable products, and 
with the view of making it as complete as possible in that depart- 
ment, a contract was entered into with the Messrs Lawson, by 
which their firm undertook to furnish a collection similar to what 
had been prepared by them for Government. This has recently 
been taken off the hands of the contractors and paid for, after an 
inspection by a committee, who reported in terms of high com- 
mendation as to the manner in which the Messrs Lawson had 
fulfilled their agreement. A few articles have yet to be furnished 
by them to complete the specification, but much has yet to be done 
in the way of classification and arrangement. The Society has, at a 
very considerable expense, obtamed handsome and appropriate 
cases for the lower Hall, but those in the upper are still occupied 
by the geological specimens, and till these can be accommodated in 
the Industrial Museum, the collection at George IV. Bridge cannot, 
from want of space, be put into proper or permanent order. In 
the mean time the duty of effecting this at the earliest possible 
opportunity has beOn devolved on a committee consisting of a 
certain number of Professors in the ITniversify, and of fanners, to 
whom the objects of the establishment are familiar in their scientific 
and practical relationa 
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CONTINUED STATEMENT as to the MODE of ERECTION and TENURE 
OF HOUSES AND ACCOMMODATIONS fob LABOURERS and TRADES- 
MEN ON THE ESTATE of ANNANDALE in DUMFRIESSHIRE, belong- 
ing TO J. J. HOPE JOHNSTONE, Esq., M.P. 

By Charles Stewart, HillHide, Factor on the Estate. 

Note, — In 1844 a communication was received from Mr Stewart of Hill- 
side, and published in vol. i., p. 214, of the new series of the Ttwm* 
oetiortBy describing a system which had ]>een adopted so early as 
1814 on the Annundale estate, of erecting labourers’ cottages. The 
peculiar features principally consisted in the grant of a lease of the 
housestead and a large garden, at a rent of 5s. yearly ; and in the 
building of the house at the tenant’s own expense, with the exception 
of the price of timber and any freestone employed, which were provided 
by the proprietor — the landlord reserving right to resume posses- 
sion on giving six months* notice, and on paying the proportion of 
the tenant’s outlay according to certain fixed rates. The following 
paper is a continued report by Mr Stewart, as to the operation of 
this system up to the present time ; and that by which it is suc- 
ceeded embodies observations on its general results, communicated 
by the Rev. Mr Hope, of Johnstone and Warn ph ray Free Church, 
a gentleman who has given the subject great attention. 

In the Transactions of the Highland Society for 1844 will be 
found a statement on this subject; and as the accommodation of 
cottars, and rural policy in general, have of late been attracting 
much more attention than it then did, it has been suggested that 
the narrative then given should be again published with the obser- 
vations which occur from fifteen years" additional experience of the 
extension of the system on the same estate, and its results. 

Since 1843 a number of additional bouses have been built on the 
estate, on the same tenure — generally one, and sometimes two in 
each year. They are almost all in the parish of Johnstone and 
lower part of Kirkpatrick-Juxta, and it is to this portion of the 
Annandale estate that the present notice will be confined. 

It stretches along the west side of the river Annan for eight or 
nine miles, and comprehends forty to forty-five farms, mostly 
arable, or in the course of being improved by cultivation, and 
in extent from 12,000 to 14,000 acres. 

The additional houses built since 1843 have shown progressive 
improvement. The walls are a little higher, the under floors and 
lofts all boarded, the room-end occasionmly stoothed and papered, 
and the extra convenience of milk-house and pantry more attended 
to, and the byre and outhouses at once slated. 

It must be admitted, however, there is still too much crowding, 
with less ventilation, and fewer conveniences than are desirable — 
often still two beds in the kitchen or living-room, and sometimes two 
in the room-end ; and the garret or loft, though floored, not finished 
so as to prevent the too great alternation of heat and cold. But as 
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the children generally leave their paternal home at twelve or. 
fourteen, there is not much occasion to use the garret or loft for 
sleeping. Judging from the advance that has taken place within 
the last few years, there is little doubt that the new houses will 
gradually be improved in their structure and convenience ; and as 
to the old houses, there will be found little difficultj, by adding to 
the height of the walls by outshots and otherwise, m making them 
correspond to the taste and habits brought about by a more general 
knowledge of convenience and comfort, accompanied by a higher 
social position, which we hope and believe the labouring classes 
are gradually attaining. 

The houses are, in general, placed in single dwellings (not ham- 
lets) along the twenty miles of turnpike roads, and the cross parish 
roads which intersect this portion of the Annandale estate, or on 
the boundaries of farms. Of late years, much attention is paid to 
having the houses placed in situations cheerful and agreeable. 
They are, with rare exceptions, kept whitewashed, and have a com- 
fortable and cleanly appearance, quite removed from any degree of 
squalor, which is apt to attach to habitations changing occupiers, 
frequently. 

The cost to the tenant, which was then stated at £21 for the 
smallest house, may be now increased to £30 or £35, from the 
higher rate of tradesmen s wages, and better finishing. This may 
be said to be equal to a rent of £2, 58. to £2, lOs., for the follow- 
ing nineteen years — or if the original cost, as in cases of houses 
with more internal or external accommodation, is £40, it is equiva- 
lent to £3 of rent. 

The landlord 8 cost of freestone and sawing wood for the smallest 
house is now £12 or £13, and the value of the home timber 
perhaps £8 or £10 — so that with interest, at the end of 19 years, 
the proprietor has the house at a cost of £45 to £50. 

The desire for pendicles and grass for cows has fortunately been 
greatly on the increase, and this important accommodation is far 
more general. In almost every case the situation is now fixed so 
as to admit of from 2 to 5 or 6 acres being given, or a cow's grass 
in a field, which in several localities are laid out for the purpose at 
a rent of £3 to £3, lOs. per cow ; but the pendicle is preferred. 
The land keing often coarse and uncultivated, the proprietor, be- 
sides enclosing it, gives assistance in draining and liming. It is 
improved till it affords not only summer grazing for the cow, or 
perhaps two, but in some cases meadow hay, and generally green 
crop, and com at a rent (though what it is originally worth as part 
of a farm is the rate charged) which is comparatively low, being 
from 10s. to 208. per acre ; and, what is of more consequence, in- 
creasing the interests of the cottar, and giving scope to the intel- 
ligence, which is so generally possessed, and to the industry of the 
family, without materially encroaching on the time for earning his 
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regular money income. Opportunities are at hand to purchase 
turnips, growing meadow hay, and com, from farmers who get the 
dung in exchange. A good supply of milk is secured for the Family; 
and the ready sale of the pork, nutter, and perhaps calf or young 
beast, meet any outlay as well as rent, which it is the habit to pay 
with perfect promptitude. 

The occupiers of the houses, as was stated in 1843, are all 
Scotch, mostly born on the estate, and are such as constitute the 
ordinary rural population of parishes separate from villages, being 
chiefly labourers finding their employment in draining, on roads, 
in woods, &c. ; carpenters, blacksmiths, masons ; widows of small 
farmers and cottars. There is abundance of employment for ail, 
the resident labouring population, indeed, being much under what 
is, and may be for long, required in the district for' draining and 
other improvements. 

Many of the original leases are now expired ; but very few changes 
have occurred. The tenants, or their families, remain under 
renewed leases, where more outlay is re(|uired, or without lease, 
at rents always intended to be moderate, from 20s. to 40s. accord- 
ing to the house and circumstances of the family. It is only where 
the family die out, emigrate, or move for some superior employ- 
ment, that vacancies occur. Where let of new to a stranger, the 
rent is higher, the house with cow’s grass being from £5 to £ 6 . 

The number of houses erected on this portion of the Annandale 
estate, on the conditions referred to, is about . . .70 

Houses erected chiefly at expense of the proprietor, occupied 
by the same class, 40 


110 

Of these, the occupiers of which have cows on pendicles or on 
grass fields, there are about 75. 

In Johnstone, these occupiers amount to between a third and a 
fourth of the parochial population, the remainder consisting of 
fanners, their servants ana others, in houses held immediately 
uuder them, or those in the direct daily employment of the pro- 
prietor in his woods and general establishment. 

In 1844 it was observed that here, as on other extensive estates, 
peculiar facilities are aflbrded in carrying out this or similar 
ystems, from (generally) the abundance of home timber, saw-mills, 
&c., at command, and from the power of limiting the erection of 
habitations so as not to exceed the demand for labour. .But 
though not BO extensively, much may be do^e by many proprietors 
on the same principle of giving the cottar an interest in and 
security of his house, by his paying less or more of the original 
cost, or at least holding under lease direct from the proprietor, and 
especially by accommodation of pendicles, &c. 

We observe, indeed, a few other liberal proprietors who under- 
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Stand and estimate aright the character of onr peasantry, adopting 
the same principle, though on a smaller scale. 

The result of tne mode adopted as to leases and pendicles has 
hitherto been very satisfactory to the proprietor Mr Hope Jobn>^ 
stone, and very gratifying, inasmuch as it has been the means of 
affording permanent residences, with a share in rural interests, to 
a large class of the native population on his estates, who are 
attached to their country, and whose general character and worth 
he greatly appreciates. 

The writer of this, as in 1844, has been induced to give publicity 
to these short details, in the hope that it may at least attract atten^ 
tion, and give rise to suggestions on a subject of such importance 
to the rural population of Scotland. 

He might have enlarged more on the advantages shown to have 
arisen, but prefers leaving this part of the subject to an onlooker 
who may be supposed to view them with a more impartial eye. 
Ho certainly concurs, however,in all the sentiments expressed in the 
remarks appended to this*, written by a clergyman in the immediate 
neighbourhood, who by the interest he takes in the people around 
him, as well as by the great intelligence shown in his discussion on ' 
the means of elevating this class of society in general, is peculiarly 
well qualified to treat this notice with discrimination and judg- 
ment. 

EBMAKKS BY THE BEV. MR HOPE. 

The results of the system of cottage tenure and small holdings 
described by Mr Stewart are not matter of theory and speculation, 
but of actual experience — an experience embracing a suflSciently 
wide district, and extending over a period of nearly fifty years. 
And we may say at once that these results are most gratifying and 
satisfactory. What we chiefly value in the system is its marked 
effect in producing and perpetuating an orderly, respectable, well- 
conditioned peasantry. The problem which is generally looked 
upon as so difficult of solution, has here been solved with eminent 
success. It has been shown to be quite practicable to elevate the 
labouring man, not only without burdening the farmer or the land- 
lord, but to the manifest benefit of both ; to foster small holdings 
without depressing agriculture or retarding improvement, and to 
combine permanence with progress. It will, of course, be under- 
stood that we are not now dealing either with small farmers, or 
with mere labourers on the farm — whether cottars holding of the 
tenant, or hired servants, but with an intermediate order border- 
ing upon both of these classes, and occupying the space between 
them. In th6 frequent discussions which are taking place, as to 
the improvement of the working portion of our rural population, 
we usually notice only three leading orders referred to, as consti- 
tuting the agricultural community — viz. landowners, farmers, and 
labourers or farm-servants. It is often lost sight of, that there is 
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a fourth class, having its own distinct place in a well-ordered 
rural economy, attached to the soil^ and taking a higher position 
than the mere hired labourer^ but not having yet advancea to the 
platform of the small fanner. And it is of all the more importance 
that this class should be duly recognised, that, from the general 
adoption of the large-farm system, there now ^awns, in many 
districts, a wide gul^ and we fear, an ever widening one, between 
the farmer and the labourer. Let us glance at some of the promi- 
nent results of the plan of cottage holdings described above uy Mr 
Stewart, the factor for the Annandale estates. And as being the 
primarv object aimed at in the arrangements, and that to which 
we wish to draw special attention, we notice, 

I. The advantages to the Cottars . — ^These are both moral and 
Jmamial; but while not disparaging the latter, it is to the former 
that we attach the greatest value. 

1. The principle of granting such leases only to persons of 
respectable character and orderly conduct, operates as a bounty 
upon good behaviour, and does much to secure the permanent 
respectability of the class ; while the power of resumption which 
is retained in the hands of the proprietor, and which it is well 
known will only be exercised in the case of flagrant misconduct, 
affords an additional safeguard. 

2. The outlay recjuired in erecting the house, implies the pre- 
vious exercise of industry and frugality, and the prospect of 
having this expenditure to incur, furnishes a strong incentive to 
the practice of these virtues. Young men are awaie that good 
conduct on their part will not be overlooked or forgotten, and 
they are encouraged to cultivate saving habits, which will prove 
invaluable to them in their future life. And it is always found 
that the plan of attaching a few acres of ground to the house 
tends to foster habits of industry and management, both in the 
man himself, and also in his wife and children. The labour which 
the cottager expends upon his little holding does not materially 
interfere with his ordinary occupation, whatever that may be ; it 
is supplementary to, not a substitute for, his usual means of liveli- 
hood ; a staff,^" not a crutch.” And then, no one can fail to see 
how very different a woman his wife is — with her cow to attend to, 
her milk for her household, her butter and eggs to take to market, 
her calf and pig to care for — from what she would have been, had 
her husband been only a poor labourer, renting the bare walls of a 
house from a farmer, and removable at every term ; how manag- 
ing and thoughtful she becomes, how provident and fertile in re- 
sources, how much of the better sort of feeling of importance and 
self-respect is engendered ; she sees how much will now be ex- 
pected of her, and how much she can really do for the support of 
the family, and she is put to her mettle to do her best ' And the 
children come at an early age to take part in the lighter laboura 
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oonnected with the pendicle ; they aid in the various kinds of field 
work as they are able ; they lend a hand in feeding and tending the 
cow, and such like ; and in this way they get acquainted as they 
grow up with processes which they may afterwards have to 
practise, and are trained to habits which will stand them in good 
stead when they go out into the world* 

3. It is needless to say that the system of cottage tenure and small 
holdings here advocated, differs in every essential particular from 
that which has wrought such mischief and wretchedness in Ireland, 
and is different, or rather opposite in its results. Here there is no 
grasping class of middlemen — ^here there is security of possession 
combined with moderate rent — ^here regard is had to the character 
and conduct of the applicant for a lease — and here care is taken 
that a full supply of labour shall be within reach, and that the 
population shall not be increased beyond the means of employment 
— all which elements were absent in the Irish system; so that 
there is here every motive to diligence, frugality, and good be- 
haviour, and a counteractive provided, instead of a temptation 
afforded, to indolent and reckless thriftlessness in all the members 
of the family. 

4 It may not be very easy to explain, but every one acquainted 
with our rural population will understand, how it raises the status 
of a labouring man, when he becomes the possessor of a cottage 
built by himself upon a long lease, and still more when he obtains 
a few acres of land in connection with it. He is now attached to 
the soil, and has an interest in it, and let mere utilitarians talk as 
they please, there is something, yea, much, in this, especially to 
our countrymen north of the Solway^ who certainly have the taste 
and tendency to which Sir Walter Scott gave humorous and pithy 
expression, when he observed, that whenever a Scotchman gets 
his head above water, he invariably makes for land!' The 
cottager is now differently looked upon by his neighbour, he is 
differently looked upon by himself. He is no longer a waif drift- 
ing hither and thither as accident or whim may determine, but a 
man with a fixed residence of his own, his garden, his field, his 
cow and calf, his sheep or two, his pig or two, securitv in his 
holding, permanency in his neighbourhood ; a distinct and recog- 
nised member of a settled community. And as the attaining to 
this position implies good character, so in such a community there 
is fostered the desire and the effort to maintain the measure of 
credit and respectability to which they owe their place and privi- 
lege. It becomes a point of honour as well as of principle to make 
good the understood condition of their acquiring and retaining 
their holding. There is thus generated, not a spirit of rivalry or 
strife, but a wholesome public opinion, which operates not merely 
in leading to the keeping of the house and garden in good order, 
and the improvement of the pendicle, but also in the way of a 
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stiraulus to B> creditable style of living, and the general good 
management of the family. This is one of the influences which 
cannot be accuratel^y gauged or defined in words, but it is not the 
less real and operative on that account. One of these cottars being 
guilty of any disreputable conduct, or suffering his premises to fall 
into disorder or disrepair, or his land to be ill cultivated, or falling 
behind in his rent, would feel that he was in a manner losing caste, 
and that his neighbours and those of his own rank and class were 

looking down ’’ upon him, and had a right to do so. 

5. One of the most distinctive and pleasing features of the sys- 
tem, and productive both of comfort in point of feeling and of solid 
advantage, is the security of possession, both as respects the house 
and land. Indeed, the* happy remark of the late minister of Esk- 
dalemuir regarding the tenure of the Duke of Buccleuch's farms, 
that “ the security is all the charm,'" is equally applicable to these 
smaller holdings and this humbler class. There is the utmost con- 
fidence felt by the occupants of these cottages that they will end 
their days in them, that during the currency of the existing leases 
no power of resumption will ever be exercised ; and when they ex- 
pire, that they will be renewed upon easy terms — ^in short, that 
their little holdings will descend like an inheritance from father to 
son, and that all their plans and arrangements may be formed upon 
this understanding. 

6. One of the palpable advantages resulting from this perma- 
nency of residence, in addition to the comfortable feeling of security, 
is the privilege of having the young continuing from year to year 
under the same teacher, and both young and old continuing from 
year to year under the ministrations of the same pastor. Every one 
knows how much children lose by frequent changes of schools and 
schoolmasters, and how injurious this proves to the families of a 
shifting population. Besides, it is found that, partly from this per- 
manency of abode in the same locality, and partly, no doubt, from 
the more comfortable circumstances of the parents, there spring out 
of these cottage homes a much larger proportion of men who rise 
in the world far above their original starting-point than from the 
floating families referred to, where the children are subjected to 
frequent changes in the mode of teaching, generally accompanied, 
in their case, with the additional evil of irregular attendance at 
school. 

And with regard to the other point noticed above, it cannot be 
doubted that there is a great advantage to a family in remaining 
for a lengthened period under the pastoraik superintendence of a 
minister who has become intimately acquainted both with parents 
and children, who takes a deep interest in their welfare, knows 
their several characters and circumstances, and is enabled to act as 
the friend and counsellor of all. In like manner we might refer to 
the effect of this settled residence in producing and strengthening 

TEAKS.— JULY 1869. B 



18 


LABOUBXBS' OOTTAQEa 


the genial feelings of neighbourly attachment and friendly sympa* 
thy, which either scarcely spring up, or are rudely repressed when 
there are freauent removals and separations. 

7 . Of the airect pecuniary advantage of this system to the cot- 
tars much might be said, though it may not be easy to give the precise 
figures, as in each case so much depends upon the management of 
the land and of the cow, &c. But it may be safely affirmed that, in 
general, the money value of the privilege is considerable. This is 
proved by the eagerness with which such leases are sought for, 
and by the general opinion of those who note the various items of 
produce of the holding in the shape of milk, butter, calf, pig, and 
such like. It is not unusual to hear from the mother of a large 
family that “ the cow ” has greatly helped to “bring up” the children. 

8 , Finally, where small farms are retained — that is, where, as in 
this district, there are still a considerable number of farms of one 
plough, or from 80 to 100 acres, interspersed among the larger — 
the Annandale system of cottage tenure paves the way and 
furnishes a stepping-stone to the possession of a farm. The 
cottar sometimes himself makes this advance in his own day,^ 
and in many cases, some member of his family achieves it in 
the next generation. And we regard it as most important 
that there should be these points of contact and connection 
established and maintained between the different classes of so- 
ciety, and that such avenues should be kept open, through 
which industrious and enterprising men may make their way from 
the lower to the higher grades of the agricultural community. But 
while thus incidentally dropping a word in favour of the retention 
of at least some small farms, believing it to be for the true interest 
both of the country and of the proprietor, we are carefully to ob- 
serve that the system of leases and small holdings of which we are 
speaking is quite independent of the existence of small farms, and 
might be brought into operation and made to fit in where the large- 
farm system prevails. 

II. Advantages to the Propriei&i\ — 1 . It must be obvious to 
every one that it is at once a high gratification and a solid benefit 
to a landowner to have a respectable, sober, well-behaved set 
of cottagers upon his property ; who, having resided there for 
many y^ars — perhaps for successive generations — have become 
in every sense attached to the estate; whose welfare he ha^ 
promoted ; whose respect he has secured, and whose trustworthy 
service he can obtain whenever he requires it. One cannot, of 
course, put a precise money value upon such a consideration 
as this ; but we are persuaded that few proprietors will deem 
it to be unsubstantial and delusive. And it would be difficult to 

E oint out any mode by which such a desirable state of things may 
e 80 certainly and easily attained as by the plan pursued upon the 
estate of Annandale. It will be far more surely and far more 
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cheaply secured thus than by the expenditure of large sums of 
money in building cottages for labourers who are drifting about 
among the farmers from year to year, however imnortant it may 
be that these latter should be comfortably accommoaated. 

2. But how stands the case with respect to the pecuniary aspect 
of the matter? Is the landlord required, in this instance, to be 
liberal and lavish of money in promoting the comfort of the pea- 
santry at a considerable sacrifice to himself, content with the recom- 
pense of an approving conscience, the gratitude of the class whom 
lie has benented, and the applause of the general community? 
By no means ; though, even if it were so, it might not after all be 
a bad return ; and the thing itself might be right and proper to be 
done, wither without such a recompense. And we are well assured that 
an ever-increasing number of landowners are so sincerely anxious 
to promote the comfort of the working-classes that they would not 
maxe the adoption of any measure which promised to be beneficial 
hinge upon the question of expense or remunerative return. But at 
the same time it is extremely satisfactory to be able to say that the 
system of cottage leases and small holdings to which we refer does 
not involve a pecuniary sacrifice to the proprietor, but, on the con- 
trary, is demonstrably profitable. 

Under this system, as has been explained, the landlord expends 

20, including home timber, in the erection of each cottage, the 
cottar himself doing all the rest ; and when, at the expiry of the 
lease, the house falls into his hands, he gets possession of it for £45 
or £50, including interest and compound interest upon the original 
outlay — which, taking into account the rent it will then bring, must 
be considered a good bargain. But, besides this, where e, pendicle 
or small holding has been attached — and this has come more and 
more to be regarded as an essential accompaniment — the ground 
has, in almost every case, been greatly increased in value by care- 
ful cultivation, and a higher, tnough still very moderate, rent is 
willingly paid, than would have been received for the land as part 
of the farm to which it originally belonged. Without entering 
into minute details, we may confiaently affirm that, in the district 
referred to, the rent drawn from pendicles is at present greater 
than the land would have otherwise yielded ; and that there are, 
in addition, prospective profits which will gradually accnie as leases 
expire, and houses and holdings fall into the proprietor's hands, sup- 
posing even the rents still kept moderate, as hitherto. But there 
are other advantages of a pecuniary kind, resulting to the landlord, 
not less real, though less direct than that juBt mentioned. One of 
these is the effect of the system in keeping in check and reducing 
the poor-rate. Of course the chief benefit here is the high moral 
and social one, resulting to the cottagers themselves, injbeing kept 
above the level of pauperism. But with the growing and well- 
founded dread of an aavancing assessment, it will not be deemed 
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a trifling recommendation of the system under review* that it is 
extremely rare to find one of this class upon the poor-roll^ and that 
in this way, a permanent supply of labourers may be located upon 
an estate, without the drawback or the risk of multiplying paupers. 

And in this connection we may allude^ — though we need not do 
more than allude — to the advantage of possessing a class of labour- 
ers who, together with their families, are by the circumstances of 
their position put upon their good behaviour. Few of those waifs 
of society, and torment of landlords — poachers and the like — are 
found, we fancy, among the inmates of these cottage-houses. 

III. Advantages to the general Commwnity . — Upon these we 
cannot, at present, afford room to dwell. But really it is not 
necessary. It is too obvious to require illustration, how much 
better it is for society at large that the numerous class of labourers 
should be orderly, moral, and well-to-do^ than if they were poor, 
ignorant, and ill-behaved. Among the class of cottagers of which 
we have been treating, education is universally diffused ; intelli- 
gence advances apace ; habitual regard is had to moral character 
and social progress ; ^general good order and industry and sobriety 
widely prevail ; and surely all this is good in itself, and good in 
its influence upon others, and in its effects upon the general com- 
munity. 

Such, then, are some of the beneficial results of the system above 
described. If we were asked to name any counterbalancing evils 
which experience has shown to attach to the plan, we must say 
that we should not well know what to specify. Indeed we are 
not aware of any social arrangement to which so few objections 
apply,inwhich sofew drawbacks are to be found, and which produces 
such general, substantial, and unqualified benefits to all concerned. It 
is, we think, in every point of view, advantageous to the proprietor — it 
is in every point of view advantageous to the rest of the community ; 
and,especially,it is in every point of view advantageous to the cottars 
themselves. It is advantageous as regards its pecuniary results ; as 
regards the standing and credit of the cottagers ; as regards their 
respectability of character and conduct ; as regards the spread of 
intelligence, and the practice of industry and economy among them; 
as regards the elevation of the tone of morality : and as regards 
the disposition to try to rise in the world, infused into the young, 
and the facilities for rising thus afforded. Possibly it might be 
thought, that under this system too much power is retained in the 
landlord's hand, and that, in consequence, the class of cottars 
referred to must be kept in a state of undue subservience to the 
superior. We believe that there is no real ground for this appre- 
hension. On the contrary, we do not know any portion of the 
agricultural population, more ready to think for themselves, and 
to act upon tneir own convictions, than the holders of these leases. 
We are fully persuaded, and experience has shown, that they are 
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just as likely to act an independent part as the class of farmers, 
whether lar^e or small. 

In a word, we look upon this as a roost important and valuable 
portion of a rural community, and we regard the system which 
fosters it as worthy of careful consideration, and, we venture to 
add, of extensive adoption. Such a class of people are well worth 
cherishing. We do not plead that they snould be coaxed and 
coddled. They need nothing of the kind. On fair and reasonable 
terms, they are able and willing ‘‘ to do their own turn,” as they 
express it ; and it will be found that they render an ample equi* 
valent for any encouragement and assistance that may be aflforaed 
to them. The best interests of our country would be promoted by 
the wide adoption of such a system. The class of people thus formed 
and perpetuated are among the choicest of our Scottish peasantry. 
Indeed, it has been affirmed by one who weighs his statements well, 
and than whom few in any rank of life are better entitled to pro* 
nounce an opinion, that the cottars of this class, together with 
small working farmers, are more thoroughly and aistinctively 
Scotch than any other portion of the population ; that in them we 
have still preserved to us some of the nest and most peculiar fea- 
tures of our national character ; that, while in many cases the 
tenant-farmers of considerable capital have been dropping one 
after another of the old characteristic qualities and habits of 
Scotchmen, they have been retained in freshness and vigour in 
such households as those of which we have been speaking ; and 
that, if we would conserve those moral lineaments and practices of 
old Scotland, “ which make her loved at home, revered abroad,” 
we would do well to foster the class of cottars, each of whom 
dwells in a house built in whole or in part by himself, and, in addi- 
tion, possesses a small holding to exercise bis industry and thrift, 
and aid in the decent and comfortable support of his family. 

We shall only add, that we have reason to believe that the 
system under review has given entire satisfaction to the extensive 
proprietor, on whose estate it has been maintained in operation for 
weltnigh half a century. 
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ON THE CULTIVATION AND MANAGEMENT OF THE BEAN-CROP. 


[This article consists of the addresses at the Monthly Meeting of the Society, 
on 23d March 1859.] 

Me Hope, Fenton Barns, East Lothian, said: — There are farmers 
who admire above all things fine wheat in full ear ; some again 
look with delight on the waving of the shining and bearded barley ; 
while others declare that for beauty the silvery oat “ bears the 
bell.'' Potatoes in well covered drills, with their bright and 
uniform flowers, have their advocates also ; and even turnips, when 
clean, close, and giving forth the strong smell indicative of rapid 
growth, are viewed with eagerness and delight by all whose talk 
is of cattle and of sheep. Certainly these crops have tbeir own 
peculiar beauty, but part at least of the feeling they excite is often 
owing to their being the most suitable and profitable in the locality 
of the beholder. But strong healthy beans in full bloom awakens 
the admiration of dwellers in both town and country. The odori-v 
ferous perfume of the fine large flowers, the grace and beauty of 
the broad luxuriant foliage, seize the senses of both smell and sight, 
and render this plant an object of interest to all, independent of its 
economical value. An examination of the seed when it first begins 
to germinate, shows as beautiful an illustration of incipient vege- 
tation as can possibly be conceived. It is curious to notice, also, 
hew the pods, when they first begin to set, are filled with a soft 
downy cotton, which keeps the tender young seeds in their place, 
and protects them from injury by the shaking of the wind ; while 
as the grains increase in size, approach maturity and harden, this 
substance disappears, and that in the exact ratio as the necessity 
for it lessens. On the other hand, the pod of the pea, which is a^ 
creeping plant, and does not require the same protection, is not so 
liberally provided for. The construction and growth of these 
simple plants strikingly exhibit the infinite wisdom of the great 
Architect of the universe in the adaptation of means to ends, and 
the strict economy which pervades all nature. 

In the rich and fertile valley of the Nile, beans were cultivated 
at an early period of human history. They flourished also in the 
agriculture of the ancient Greeks and Homans ; and the Fabli, one 
01 the noblest families of Home, are said to have derived their 
name from the connection of their ancestry with the cultivation of 
the bean. As a specimen of the notions of those days, I may 
mention that Cornelius Celsus, who wrote a treatise on agriculture 
as well as medicine, declares against weeding or hoeing beans, 
because, says he, after having pulled them up with the hand, a 
crop of grass remains for hay." Columella, however, had more 
enlightened ideas, and he justly condemns him for this doctrine. 
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It appears/' Columella says, bad husbandry to suffer weeds to 
grow up with com, which must deprive the corn of so much 
nourishment/' He adds, with respect to beans, that the keeping 
them clean produces much meal and a very thin husk." 

It is unknown at what period the cultivation of the bean was 
introduced into Great Britain. It has been matter of dispute 
whether the first importation of seed came from Egypt, or from 
Spain or Portugal. It is generally believed that the Mazagan 
variety, which has long been esteemed one of the best for an early 
crop and for garden cultivation, was imported direct from the 
Portuguese settlement at Mazagan, on the coast of Morocco. 
However, the bean-crop has long been an important one in this 
kingdom. Indeed, betore the introduction of turnips as a field 
crop, it was the only one that farmers then possessed for alternating 
with white or grain crops. It constituted also, in former days, a 
large portion of the food of the people. Of late years, however, a 
full supply of the more wholesome and agreeable wheaten bread 
has been within reach of all classes, and beans are now mainly 
applied to their legitimate purpose of feeding horses and dairy 
stock, and fattening cattle and sheep. The extended cultivation 
of turnip, mangold - wurzel, and broad clovers, which has dis- 
tinguished the agriculture of late years, has materially trenched on 
the ground once occupied by the bean. The stimulation given to 
the growth of the potato by its frequent disease and consequent 
high price, and also the facility now afforded for its conveyance by 
railway to the manufacturing districts, has in East Lothian dimi- 
nished the extent of land under beans fully one-half, within the 
last twelve years. Potatoes being ail sold off the farm, in past 
times East Lothian farmers looked upon them with anything but 
favour; but now the command of guano and other portable 
manures renders this more severe mode of cropping not only 
consistent, but identical with good farming. However, the agri- 
cultural statistics recently obtained, under the auspices of the 
Highland Society, show that the bean-crop in Scotland still 
extends to about 40,000 acres imperial measure, of which about 
one-ninth part, or 4500 acres, pertain to East Lothian. The 
small county of Clackmannan has the largest number of acres 
under beans in proportion to the acres under tillage — viz. 7^ per 
cent. Stirlingshire ranks next, having 5 per cent; then East 
Lothian, with 4 J per cent ; followed by Linlithgowshire, which has 
nearly 3^ per cent. As might be inferred from this distribution of 
the crop, beans delight in the rich carse^lands, the deep alluvial 
clays, and the fine strong loams which distinguish the uistricts I 
have named. Strong loams, which are most suitable for wheat, 
are also, generally speaking, the best for beans ; but even fine soft 
turnip-soifg, when in high condition, are found to yield fair crops. 
Indeed, in all the early districts of Scotland, the bean may be found 
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profitable in itself, and invaluable in lengthening the rotation and 
postponing the recurrence of turnips and clover, which are speciallj 
liable to disease and failure from frequent repetition. Beans are 
considered a green or fallow crop, from being usually manured, 
drilled, horse and hand hoed ; but the land is more frequently foul 
after them than after either potatoes or turnips. This arises from 
the early period at which they are sown, their method of growth, 
and also in part from the way they are cultivated. Being a tap- 
rooted plant, it penetrates deep into the soil, thus mellowing and 
improving the subsoil ; its large and succulent leaves absorb 
part of their nourishment from the atmosphere, and by their fall 
and decay tend to enrich the ground on which it has grown. 
Wheat, or other white grain, is generally more luxuriant after a 
crop of beans than after either turnips or potatoes, at least when 
an equal quantity of manure has been applied to them. In the 
six-course rotation adopted in East Lothian, beans generally succeed 
oats in the fifth year, there being — 1st, turnips; 2d, wheat or 
barley ; 3d, grass ; 4th, oats; 5th, beans (or potatoes) ; 6th, wheat. 
They are sometimes sown directly after grass, and with great 
success ; but as a rule, oats are the more profitable crop. When 
grass seeds fail, beans may be substituted with great propriety. 
On fine soils and under favourable circumstances, beans and wheat 
have been often known to succeed each other alternately with profit 
to the farmer for a long series of years. 

Though botanists only recognise one species of bean, there is a 
large number of varieties cultivated by gardeners, and about a 
dozen other kinds that are grown in fields. It is difficult to say 
whether there is any real difference betwixt all these latter kinds, 
as no seed-bearing plant that I am acquainted with changes more 
^ soil and climate than the bean. I have several times got from 
England beautiful small white beans ; but in the course of a few 
years, -the sample appeared quite mixed, fully one half of them 
being as large as the common Scotch, and having the same darker 
colour, and I have heard other farmers make the same observation. 
The variety known as the common Scotch bean is more exten- 
sively cultivated in East Lothian, and I believe throughout Scot- 
land, than all the other sorts put together. The best change of seed 
for us, of Scotch beans, is from the carses of Stirling or Falkirk. 
Whatever may be said in regard to changing seed of other grains, 
it is certainly beneficial in the case of beans. One of my neigh- 
bours, who succeeds well in raising large crops of fine quality, 
changes the whole of his seed every year from these places. A 
variety known as the Filton or Qranton bean, has been rather ex- 
tensively grown for some years. It is early, and generally allowed 
to be very prolific. I have grown it for three years, and think 
highly of it. An English bean gained the premium at Haddington this 
year, as the best sample of field beans. It was grown by Mr Smith, 
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Whittingham. He tells me that for several years he has grown part 
Scotch and part English beans in the same fields and under the 
same treatment. The Scotch bean ripens eight or ten days earlier, 
and the straw is better quality, not being so strong or coarse as 
the other. The English again grows more vigorously, and appears to 
escape, or suffer less from the attacks of mildew, and a species of 
aphis that often blackens and impairs the full development of the 
other. Mr Smith always consiaered the English to be the best 
crop, both at harvest time and in the barn. Last year he marked 
off a certain number of drills of the same length adjoining each 
other, and stacked and threshed them separately. The produce 
was, of English beans, 7| qrs. good, and f qrs. grey ; of Scotch 7f 
qrs. good, and f qr^. grey, showing a difference in favour of the 
English of 5 bushels good. The weight of both was the same — 
viz. 19 stone 7 lbs. per 4 bushels. The crop was fully 5 qrs. per 
acre. Altogether, Mr Smith is so satisfied with the English that 
he does not intend, henceforth, to sow any other. The English 
produce most straw in bulk, while the Scotch beans, when boiled, 
burst more freely. My own experience agrees with Mr Smith's, 
particularly when he says the English variety is less liable to 
disease than the Scotch. On inferior moorish soil, I have had the 
Scotch bean die out altogether after it got into bloom, while I had 
a fair crop of English beans growing alongside of them. Winter 
beans are not much sown in Scotland. I have grown a few acres 
several times ; but, besides having always plenty to do in autumn, 
lifting potatoes and turnips and sowing wheat, the land was never 
so clean after them as the other part of the field under common 
beans sown in spring, and this was seen more particularly on the 
removal of the wheat crop which followed after both varieties. How- 
ever, the quantity and quality of the winter bean were always satis- 
factory, and coming early into the market they also sold readily. 

The period of sowing must depend much on the state of the 
weather, whether the spring is early or late, and also the condi- 
tion of the land. My own practice has been to sow as soon after 
the middle of February as the land became dry enough to be suit- 
able for the purpose, and I have always found the earlier the seed 
time, the larger the crop of grain, ana the finer the quality. How- 
ever, in some seasons I have seen good crops obtained, even when 
sown so late as the first week of April, and generally the bulk of 
straw is greater than when early sown. Though grain crops 
succeed so well after beans, yet, as their produce is large and 
highly nutritive, there can be no doubt that they exhaust the land 
something in the same ratio, even granting that part of their food 
is what other plants reject. Accordingly, land in rich condition is 
most favourable for their growth, and they should rarely^be grown 
without a direct application of manure. 1 have always found that 
16 or 16 tons of well-made farmyard dung,* applied per imperial 
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acre, either in autumn, before the land receives the winter furrow, 
or spread in drills at the time of sowing, is necessary to insure a 
healthy and full crop. I remember, when a boy, beans were often 
sown in my neighbourhood without dung. Iiu^e portions of them 
became what was called rosed;’’ that is, they stopped growing 
in height, but sent out numerous small tumed-up leaves ; as an old 
ploughman remarked to me, ^ they played dirl ’ in your face.” 
Of course with this disease there was little or no com on them ; 
but it was simply the .want of manure, or the poverty of the 
land. I have once or twice seen a marked difference in favour of the 
crop where the drills had been made up in winter, the dung spread 
in them, and left exposed a couple of months before seed-time, when 
it was covered up with the seed over the adjoining ridge where the 
drills were drawn and the dung applied at the time of sowing. In 
very dry seasons the crop is best when the dung has been applied in 
autumn; but at other times 1 have been unable to detect any differ- 
ence. Artificial manures are sometimes applied to beans ; but their 
effects are not so certain as on some other crops, and the increased 
produce rarely pays the cost of the application. You can generally* 
discover where guano has been applied by its beneficial effects on 
the crop ; but a mixture of guano, rape-dust, dissolved bones, and 
sulphate of soda, is. more certain to secure a satisfactory result. 
I can only recommend the use of artificial manures when the land 
is in very poor condition, or when farmyard manure cannot be 
obtained. The growth of the bean is much influenced bj the state 
of the weather, particularly by the quantity of moisture it receives. 
In a wet season there is generally an abundance of straw, but the 
flowers fall off without setting ; while in a dry one, when the straw 
is only a moderate length, there is frequently a larger crop of 
grain, and always the finest quality. It is considered highly ad- 
vantageous to give land a substantial winter furrow previous to 
sowing beans, as no crop is more dependent on a deep soil. At 
seed-time it is harrowed down ; and if thei’e is any conch or 
quickens, the grubber should be freely used, and the whole gathered 
off. Beans should never be sown on foul land. If it is not clean 
when the seed is sown, it is impossible to clean it afterwards with 
almost any amount of trouble and expense. The most that can be 
done is to prevent the quickens from spreading. HoweVer de- 
sirable it may be to sow early, it is better to delay until even the 
middle of April than to sow beans on land in foul condition. In 
East Lothian, beans are almost invariably sown in drills, at in- 
tervals of 27 or 28 inches, whether the land is dunged in autumn 
or in spring. The quantity of seed sown runs about 3 bushels per 
imperial acra Some farmers sow a mixture of peas and beans, 
others grow a few tares amongst the bean crop. A bushel of peas 
to 3 of beans, and from 2 to 3 pecks of tares to 4 bushels of beans, 
are the usual proportions. The variety in the straw a mixture 
gives, is agreeable to the animals that consume it, and sometimes 
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it improves tbe return of grain also. But when beans are really 
a first*rate csrop, they yield better without any mixture. For my- 
self^ I generally sow about 2 pecks of tares to the imperial acre. 
The tare-straw is greedily eaten by both horses and sheep ; but 1 
have found) from experience, this mixture diminishes the crop to 
the extent of requiring the tares, which are easily separated, to be 
sold at one-half more than the beans. This spring I have sold 
my tares at double the piice of beans, and, happening also to 
have had a larger proportion of them, the mixture has paid well. 
In dry seasons, like the two last in East Lothian, beans sown in 
drills at 27 inches apart have scarcely covered the ground at 
any period of their growth. This made it both difficult and 
expensive to keep the spaces betwixt free from annual weeds. 
Even in seasons more favourable, when the straw is ultimately 
strong and thick, there is always a considerable time during 
which the horse and hand hoe require to be frequently used to 
keep the land clean. Horse-hoeing alone will not do it, as, 
besides being long in closing from the great width of tbe rows, 
the seed, from falling some height from the sprouts of the drill 
to the bottom of the furrow, is to a certain extent scattered, and 
consequently the braird occupies an irregular breadth of 2 or 
3 inches, in which annual weeds are sure to be found. The 
scufflers or paring-plough, which is sometimes used, leaves also a 
space untouched beside the rows, which band-hoeing onlv can 
clean. As workers for this purpose are not easily obtained, being 
at the time when the turnips and potatoes requii^ immediate 
attention to secure a crop at all, the bean-field is too often left to 
its fate. As most farmers dislike a crop in this state, 1 believe it 
has had a considerable influence in diminishing the culture of the 
bean ; in fact, I have been sometimes very much ashamed at the 
state of my own bean-stubble with annuals, more particularly two 
years ago. I had almost resolved to give up their culture on this 
account, when I had a conversation with Mr Wilson of Eding- 
ton Mains on the subject, and he told me he had adopted the 
plan of making his drills much closer than 27 inches, and only 
just wide enough to have them horse-hoed when young. He 
had found, by doing so, that, at a much less expense for hoeing, 
the land was cleaner on the removal of the crop, and the crop 
itself better. After considering the matter, and studying the ac- 
counts of the modes of growing beans in England by dibbling 
and otherwise, I determined to try the effect of sowing them 
at different and narrower breadths than thefordinary plan. Last 
spring I had a broad field of about 40 imperial acres, which had 
been manured in autumn and then ploughed across, which I intended 
to make beans, the preceding crop having been oats. Before com- 
mencing to sow them the whole field was harrowed, grubbed, and 
harrowed, until it was quite clean and friabla One-third of the 
field was then made into drills 27 inches apart and sown in the 
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ordinary wa^ ; another third was sown as it was on the flat with 
Garrett’s drill in 8-inch rows, and the remainder was sown by the 
same machine at the width of 16 inches. The quantity of seed 
sown was the same per acre for each lot — viz. rather over 3 
bushels per imperial acre, mixed in the proportion of 1 bushel tares 
to 4 of beans, but which is a larger quantity of tares, by one-fourth of 
a bushel, than I ever sowed before or recommend for the general 
run of seasons. The 27-inch drills were harrowed down and 
rolled, just before the beans began to appear above ground, the 
other lots being harrowed only at that time. The former were 
horse-hoed when fairly above ground, and twice afterwards. They 
were also all carefully hand-hoed once, and a second time along the 
ends of the drills, and as far up as the workers could conveniently 
go for the tares. The 8-inch rows came up beautifully, every bean 
by itself, and about 2 inches from its neighbour ; if they had been 
put in by the hand they could not have been more perfectly done. 
This lot was not horse-hoed at all, but was run over by hand with 
the Dutch hoe, and afterwards the people walked over them and 
pulled out any tall weed that chanced to be left growing in the. 
rows. The drills 16 inches apart also came up well; what struck 
me most was the rows being so much narrower and more clearly 
defined than on the 27-inch drills. These 16-inch wide drills were 
only once hoed by Garrett's horse-hoe ; the land being at the time 
in fine order for its working, not a single weed was left ; the hoes 
having cut close into the side of the rows of beans without doing 
them any damage. Before harvest the 8-inch rows far overtopped 
the 27-incb drills, and were also a shade higher than those 16 inches 
apart; however, they all ripened equally, and were cut at the 
same time. On the removal of the crop, the ground where the 27- 
inch drills had been was a mass of weeds, and the whole had to be 
grubbed twice, repeatedly harrowed, and the stuff gathered off, 
before it could be ploughed and sown with wheat. With the excep- 
tion of a small gravelly knowe in the middle of the 8-inch lot, 
where the drought completely checked the growth of the crop, not 
a green speck was to be seen either on it or the 16-inch drills. In 
order to test the yield of the diflerent lots, care was taken when 
reaping the crop to cut ofiP adjoining portions of equal size, which 
were afterwards stacked and thrashed separately, and the produce 
ascertained. The 8-inch drills, being in the centre of the field, were 
tried against both of the others. It was found that the 16-inch 
drills exceeded the 8-inch drills by 3 bushels per imperial acre, but 
the 8 inches exceeded the 27-inch drills by 4 bushela It might be 
inferred from this that the 16 inches beat the 27 inches by 7 bushels, 
but I would not like to make the difference so great, as I found the 
crop at 8 inches better b^ 4 bushels an acre on the side next the 
16 inches than it was adjoining the 27 inches, though I should say 
the land was rather the best where the 27-indli drills were. The 
weight of straw was considerably in favour of the 8-inch drills, as 
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I weighed it ; it was at least a fifteenth part more than that of the 
27*inch drills, but the threshing of the whole was finished before I 
discovered I had omitted to keep the chaff separate, which virould 
have made the difference more considerable. The expense of sow* 
ing and cleaning the lots (the other items being the same for all) I 
estimate as follows : — 


1. The \Q-inch Drills, 

B. 

D. 

Sowing per imperial acre, 

1 

2 

Horse-hoeing, .... 

1 

2 

Total, 

2 4 

2. The %-inch Drills. 

6 

D. 

Sowing, ..... 

1 

2 

Iland-hoeing and weeding, 

3 

6 

Total, 

4 

8 

3. The 27 ‘inch Drills. 

6. 

D. 

Drawing drills and covering, 

4 

0 

Sowing, ..... 

0 

4 

llolliiig, ..... 

0 

6 

Hoeing, ..... 

3 

8 

Ilorse-hoeing 3 times at Is. 2d., 

3 

6 

Total, 

12 0 


Besides, the expense of grubbing, harrowing, and gathering the 
weeds from the latter before sowing the wheat after them, cost fully 
8s. an acre, and it was not so clean-looking at last as the other lots 
that required no outlay. But if the manure is applied in spring, 
when the crop is sown, the land will require a furrow for narrow 
drills, which would tend to equalise the expense. 

The bean grows to the height of betwixt 3 and 4 feet, or 
more, with a strong upright stem. It has rather a heavy top 
of leaves, and leaves and the pods also spring from its side, 
making its breadth some 7 or 8 inches. Assuming, as I do, 
that drilling is absolutely necessary for the admission of air for the 
setting of the pods and for keeping the crop clean, in its early 
stages, it appears to me that rows 27 inches apart are much too 
wide for a plant of this description ; at that^ distance the plants 
necessary to cover the ground are overcrowded in the row ; thus 
they often become weakened, and fall to the side. Lord Karnes, 
upwards of 60 years ago, said he could not recommend the home- 
hoeing of beans with the intervals commonly allotted for turnip,"" 
but he ** warmly recommended the drilling them at the distance of 
10 or 12,incheB, and keeping tiie intervals clean of weeds by hand- 
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hoeing.’' He adds, This is an expensive operation, and hands are 
not always to be got." I grant that 27-inch driHs, and horse-hoeing 
them, is far superior fanning to the broadcast method. But we 
have now drilling-machines that may be pronounced perfect, and 
horse-hoes such as were not dreamed of in tne days of Lord Eames ; 
it b, therefore, in our power to adopt what appears to me a mode 
of cultivation more suitable to the natural growth of the plant. 
1 may add, that this year I have drilled all my bean-crop, in extent 
upwards of 50 acres, at 16 inches apart, and it will afford me 
gratification to show them to any member of the Society, at any 
period of their growth. 

When beans approach maturity, the leaves are generally more 
or less decayed, but the best test of their being ready for the 
sickle is the change of colour in the eye, and the readiness 
with which the bean separates from the pod. Sometimes a 
part of the pods are fully ripe when another is only forming. 
In that case, if the season is early, reaping should be de- 
layed as long as the ripe pods will permit; but it must be re- 
membered that the earliest beans are always the finest, and should 
not be lost for what at best is an uncertain increase. Beans, when 
cut, are laid in handfuls across the drills for a few days previous 
to being gathered and bound up in sheaves. Unless when very 
ripe before being cut, they mould and spoil if tied up at once ; but 
after the foliage becomes withered, if the weather is wet or showery, 
the sooner they are taken from the ground and set upright the 
better. I prefer placing only two sheaves together and setting 
them firmly, one leaning from the east, the other from the west, as 
being the ordinary direction of our currents of wind. I find they 
stand thus, as well as four sheaves do when placed in a stock, and 
that they dry more quickly. To stack beans where either pods or 
straw is a little green, invariably blackens the seed if there is 
the least dew or moisture on them ; but if perfectly dry they 
may, notwithstanding a little remaining colour, be secured with 
impunity. Bean-straw, when successfully harvested, is highly 
nutritious for stock of all kinds ; but when it has been exposed to 
much rain it is unsafe for horses, from the quantity of sand liable 
to adhere to it ; still it is excellent for litter, and forms an import- 
ant addition to the manure-heap. The grain is invaluable for 
feeding horses, and for fattening cattle and sheep. When ground 
into meal, mixed with cut straw or chaff, and steeped in water for 
twelve hours, it is fully equal to the best linseed-cake, weight for 
weight, in cattle-feeding. But it is often possible to sell beans and 
buy linseed-cake with a profit. For the last two jears beans have 
been fully as dear per quarter as wheat, and sometimes even higher, 
though I have seen them for years together selling at one-half the 
price of wheat. In the Haddington market, on Friday the 11th 
curt., the top price of wheat was 44s. per qr., while beans was 458. ; 
and the average price of wheat was 41st lOd., and beans 41s. 3d. 
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Under these circumstances, I s^ll my beans, or part of them, and 
buy cake. My bean-crop this season has paid me handsomely, and 
in part at least 1 am indebted to the suggestion of my friend Mr 
Wilson, to which 1 have already alluded. Mr Wilson has done 
much service in many ways to agriculture generally. In this I 
have derived from him a large and tangible benefit, and I take this 
opportunity of publicly tendering him my best and most hearty 
thanks. 

Mr Patterson, Offers, Stirlingshire, said ; — In making a few 
observations on the cultivation and management of beans, I shall 
confine my remarks chiefly to a statement of the practice prevailing 
in the district with which I am best acquainted — ^the Garse of 
Stirling — in which district the bean-crop holds a very important 
place in the economy of the farm. 

The land is cropped generally under a six-course shift — viz. first, 
summer fallow or turnip; second, wheat; third, beans; fourth, 
barley, with grass-seeds ; fifth, grass ; sixth, oats ; consequently 
about a sixth part of the whole land is under beans. In some cases 
the oat crop is followed by beans, or beans mixed with oats, by 
which the relative proportion of beans would be increased, but 
this increase is so far counterbalanced by two successive crops of 
grass ill other cases: the proportion above stated is, therefore, 
pretty nearly correct. 

The kind of bean sown Is the old Scotch bean, a variety of the 
horse bean. Tick beans have been tried — though not for several 
years — but they never succeeded well, the crop being small and 
the grain of very inferior q^uality. On the harder kinds of clay, 
where there is no danger ot the crop running too much to straw, 
a small proportion of peas m mixed with the beans, which, in dry 
seasons especially, very considerably increases the yield. A small 
quantity of vetches is very often sown with beans. These are 
easily separated after thrashing, and are very profitable ; there is 
some danger, however, in seasons favourable to their growth, of 
their becoming too luxuriant and overtopping the beans, and pre- 
venting them from podding. The quantity of seed varies from five 
to seven bushels per Scotch acre, according to the quality and oon^ 
dition of the land. 

In speaking of the preparation of the land for beans, it may be 
necessary to state that the successful cultivation of beans, as well as 
of the other crops of the rotation, depends, to a great extent, on the 
proper treatment of the land when fallow or finder turnip. A full 
crop of beans cannot be expected, unless the land be deeply wrought 
and well cleaned; but as this cannot be properly done in carse 
land under a crop of beans, it is of the more importanpe that it 
should be done previously. A liberal dressing of lime to the land 
when fallow has a very good effect on the yield of the bean crop- 
more, I think, than on any other grain which we cultivate. 
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In the end of autumn, after the r^smoval of the wheat cron, farm- 
yard manure is carted out to the wheat-stubble, and spread imme- 
diately. On land which has been bare-fallowed, and to which no 
dung has been applied previous to the wheat, dung is put at the 
rate of from 25 to 30 tons per Scotch acre; but where the land has 
been fully manured for turnip previous to the wheat, about two- 
thirds of the above quantity is now given. By far the most pre- 
valent method is to allow the manure, so spread, to lie on the surface 
all winter, and in spring to sow the beans, and plough them in with 
a slight furrow ; or plough the land first and harrow in the seed. 

Another plan is to plough in the manure immediately after it has 
been carted out, then in spring to harrow the ground and sow the 
seed with a drill— or plough with a light furrow and deposit the 
seed in every furrow with a small sowing-machine or bean-barrow. 

Of the comparative merits of these two modes of treatment, as 
Sir Eoger de Coverley says, much might be said on both sides. 
At first sight it would seem a ruinous waste of manure to leave it 
exposed on the surface of the ground to be washed and bleached 
by the rain and wind and frost and snow of winter ; but althongli. 
there is a waste of some of the properties of the manure by this 
exposure, it is now allowed by scientific men that it imbibes from 
the atmosphere a considerable amount of valuable food for plants, 
besides affording a certain degree of protection to the soil from the 
severity of winter. However this may be, one thing is certain, 
that in practice this method is found to answer very well, particu- 
larly towards the west end of the district, where there is a greater 
rainfall in the winter and early spring than to the east of Stirling. 

I am not in a position to state the result of a continued series of 
experiments on this "point, but a few years ago I tried the two 
inodes before-mentioned, side by side, with the view of testing 
their comparative merits. The land had been fallowed and limed 
previous to the wheat crop. After the wheat it was dunged at the 
rate of 28 tons per Scotch acre. One portion was ploughed in 
autumn, and in spring harrowed, and the beans sown with a drill. 
On the other portion, the manure was left spread on the surface all 
winter ; in spring, the land was ploughed and the seed harrowed 
in. The result was that the portion which was not ploughed till 
spring produced, per Scotch acre, 8 bushels more beans, and a 
larger quantity of straw, than the portion ploughed in autumn. 
The succeeding crops, however, were about equal. 

It will be oDserved that in this instance the land was summer 
fallowed previous to wheat ; had it been in turnip, I think the 
result would not have been so decidedly in favour of spring plough- 
ing; and as the system of fallowing is rapidly giving way to green 
cropping, I am of opinion that autumn ploughing for beans will 
also gain ground. 

The application of the lighter manures, such as guano, sulphate 
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of soda, superphosphates, &c., to this crop, has been tried only to 
a very limited extent, and, so far as I know, with no very favour- 
able results. Most farmers prefer usin/^ them as auxiliaries in 
manuring their turnip, and reserving a full quantity of farmyard 
manure for their beans. 

The best time for sowing is from the middle of February to the 
middle of Marcli ; but it is better to defer sowing for a fortnight 
later, than to sow with the land wet. 

In the Carse of Stirling, the most generally adopted mode of 
sowing is broadcast, by first ploughing the land about six inches 
deep, and sowing and harrowing in ; or by sowing on the surface 
and ploughing m the seed about three inches deep. In seasons 
when there has been much frost, and the land is very friable, the 
latter plan docs very well. 

A third method is, sowing in rows about ten inches apart, by a drillj 
after harrowing ; or ploughing them in depositing the seed in 
furrow with a bean-barrow. On land infested with annual weeds, 
this is preferable to broadcast, because it admits of hand-hoeing 
between the rows, which, if done at the proper time, and before 
the beans are too far advanced, destroys the weeds without injuring 
the crop. 

Sometimes when land is foul with root weeds, an attempt is 
made to clean it when under this crop, by drilling from 22 to 27 
inches wide, and afterwards grubbing and horse-hoeing ; but in 
heavy clay-land I have never seen it succeed, and in such soils it 
seems to mo very difficult, if not impracticable, to clean land, and 
at the same time to have a full crop of beans. In one case to which 
mj attention was specially directed, where this kind of drilling was 
tried alongside of broadcast, when the crop was taken off the 
drilled laud was at best no cleaner than that broadcasted, and had 
not that mellow appearance which indicates a good state of pre- 
paration for the subsequent crop. The yield of beans in both cases 
was stated to be about equal. 

The proper time for cutting beans is when the leaves assume a 
dark-brown colour, and begin to fall off ; the pods becoming yellow, 
and some of the lower ones black, or nearly so. The common 
practice in reaping beans is to cut them with the hook ; and as the 
pods are very low on the stalk, they require to be cut very close to 
the ground. After being cut, they are left lying for a few days 
before being bound and stocked. 

Heaping-machines have been, to some extent, introduced into 
the district, and on no crop are they used Inore advantageously 
than on beans, both in reducing the expense of harvesting, and in 
saving a good deal of waste incident to reaping with the hook. 
The grain also stands up better in the stock, and is napre easily 
won. The expense of reaping a full average crop with the hook, in- 
cluding binding, stooking, and gathering, is from 12s. to 14s. per 
TBANS.— JULY 1869. 0 
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Scotch acre ; by the reaping-machine it can be done for little more 
than the half of that sum. 

This crop is more uncertain in productiveness than any other 
grain crop we sow, the produce varying from 2 to 7 qrs. per acre ; 
but taking the statistical returns as the ground-work for estimat- 
ing the value of the crop, it may be stated at about £7 per acre 
for the grain. 

The straw, when well got, is very valuable fodder, and for six 
months in the year it is the staple fodder of farm horses in the 
Carse of Stirling ; but if in the least degree damped or damaged 
by heating or mould, it is very dangerous food for horses, and 
after a bad harvest it is no infrequent thing to have a good deal 
of disease among them from this cause. In such cases it should 
be used very sparingly, and mixed with other straw. A good 
‘average crop will produce from 1 to tons of straw per acre; 
the value being about two-thirds of that of hay. 

Beans rank high as an ameliorating preparation for subsequent 
crops of cereals of every kind, particularly those sown in spring. 
In the district to which I refer, beans are almost universally fol- 
lowed by barley. This seems to suit very well, the barley thriving 
fully as well after beans as after turnip or any other green crop. 
Clover is not now such a sure crop in the Carse as formerly, and 
one reason assigned for the fact is, its coming so cloae in the rota- 
tion after beaus. Various attempts have been made to remedy 
this by making a change in the rotation, but they have never 
succeeded ; none of the rotations tried having been, in their results, 
in all respects so satisfactory as the present one. 

Mr Wilson, Edington Mains, Berwickshire, said : — After the 
statements which have been addressed to the meeting, by experi- 
enced cultivators from two of the most important bean-growing 
districts in Scotland, it seems almost superfluous to call a witness 
from Berwickshire, where this crop never occupied a prominent 
place, and where it has been gradually restricted within narrower 
limits in proportion to the opportunity which the command of 
bone-dust and other portable manures has given for the nmre ex- 
tensive cultivation of the turnip. I shall not weary the audience 
by a repetition of details to which they have alreadfy listened, but 
shall restrict myself to the discussion of a single question in bean- 
culture — viz. at what distance should the rows of plants stand 
from each other? Until a comparatively recent period, I had 
followed the approved practice by sowing my beans in rows 27 
inches apart. Several years a^o, however, I happened to have a 
conversation on this subject with a Northumbrian neighbour, Mr 
Smith of Loanend, who told me that, by sowing in rows about 15 
inches apart, he found that he obtained from 4 to 6 more busliels 
per acre than when he made the rows about double that width. 
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Acting upon his suggestion, I had adjoining portions of bean-crop, 
in the two following years, sown one in narrow rows, and the 
other in wide ones. The latter were ploughed and horse-hoed 
betwixt the rows, as well as hand-hoed ; the former were twice 
hand-hoed only. 1 found on both tliese occasions, as I had been 
led to expect, that the narrow-rowed portions of the crop yielded 
the largest produce. But I found also what pleased me exceed- 
ingly (and all the more that I had not expected it), that the land 
on which the narrow-rowed portion of the crop had grown was 
decidedly cleaner than that which had borne the wide-rowed por- 
tion ; although they were alike in this respect at the time of sow- 
ing, and although thelatter had received considerably more hoeing, 
and that too of a more costly and effective kind, than the former. 
This unexpected and apparently anomalous result led me to in- 
vestigate the matter more closely than I had previously done ; and 
I shall now endeavour to state what appears to me to be the 
rationale of it. When drills 27 inches wide are adopted, a mo^t 
effective process of combined liorse and hand hoeing can be car- 
ried out, up to the time when the beans come into bloom. At that 
stage, however, a regard to the safety of the crop — not to mention 
the expediency of concentrating the whole labour-power of the 
fiirm upon its other green crops — demands that hoeing operations 
among the beans should then cease, although it by no means 
follows that their is no further need for them. From three to 
four months have still to elapse ere the crop arrives at maturity ; 
and unless the spring has been peculiarly genial th*‘ beans do not 
attain in time — perhaps never attain at all — to such a bulk, and 
closeness of cover, as effectually to preclude the further growth of 
weeds. But by drilling at 15 inches apart, the crop can get the 
benefit of hoeing as long as it needs it ; for it soon so closes in 
as to be in a condition to defend itself effectually against both 
drought and weeds. On the first occasion of my trying this latter 
mode of sowing, the spring happened to be cold and parching, and 
I observed, after the bean plants had attained to a height of 9 or 
10 inches, that those in the narrow rows began to shoot up at a 
much more rapid rate than the others which stood wider apart. 
The advantage gained by the plants in the narrow rows at this 
early stage of their growth was maintained throughout the season ; 
and accordingly it was found at reaping-time, that this portion of 
the crop was decidedly taller and bulkier than the wide-rowed 
portion growing alongside of it. This quicker start and tliller 
growth were, I believe, the causes of that superior yield in grain, 
and cleaner state of the land, to which I have already referred. 
I have repeated this experiment sufficiently often to remove from 
my own mind all suspicion of these results being due to any other 
cause than to this mere difference in the mode of sowing. But 
besides this personal experience I have from time to time, as 
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opportunity occurred, interrogated othei’s who have tried both 
methods, and have hitherto met with no instance in which the 
results were at variance with my own experience. I am aware 
that the conclusions to which I have come on this point are 
opposed to the opinions of approved agricultural writers, and to 
the practice of many of our best farmers. So much is this the 
case that it is sometimes stipulated in the letting of farms, that 
beans shall be grown only on condition of their being sown in 
drills not less than 27 inches wide, and duly horse and hand hoed. 
The theory of course is, that without wide rows there can be no 
horse-hoeing ; and that without horse-hoeing, land under a bean 
crop cannot bo kept clean. Without insisting further upon that 
actual experience to the contrary which I have narrated, I may 
be allowed to suggest, that in this matter we have all been influ- 
enced (more so perhaps than we were aware of) by what we know 
to liold good in the case of other drilled green crops, particularly 
in the case of the turnip, and have too readily come to the cojiclu- 
sion that what is certainly good in the one case must needs be so 
in the other. But tlic actual conditions of these two crops are 
those of contrast rather than of agreement. The bean is sown in 
early spring ; it is erect in its habit of growth ; and hoeing opera- 
tions, in its case, must cease by June. The turnip is not sown 
until May or June ; the tillage operations in preparation for, and 
subsequent to, its sowing, extend over the whole spring and sum- 
mer seasons ; and its broad and spreading leaves enable it, by the 
time that the final ploughing is given, completely to overshadow 
even the large space usually allowed to each plant. Conditions 
BO dissimilar as these are, do certainly warrant the inference that 
a mode of culture suited to the one crop may not necessarily be 
the best for the other. 

Another theory not unfrequently propounded with reference to 
the bean crop is, that wide rows, by giving free access to light 
and air, conduce to its greater fruitfulness. This, no doubt, sounds 
plausibly enough, and yet I am persuaded of its utter unsound- 
ness. Ill looking back over the past thirty years, I know that the 
best crop of beans which I ever had was also the tallest — and it 
was very tall, the average height of the stems being close upon 6 
feet. Being at that time possessed by the theory to which I have 
just referred, I can still remember how the pleasure with which I 
looked at this luxuriant crop of beans was marred by a suspicion 
that it was too bulkjr to yield well, and that it was only as it 
approached to matunty that I became convinced of the ground- 
lessness of my fears. There are, no doubt, seasons in which the 
bean makes a fresh growth late in the season, which adds nothing 
to its produce in grain, and has the injurious effect of retarding 
its ripening. But in my own experience I have never seen the 
bean crop too tall when the blooms first appear, and so I have 
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come to the conclusion that the superiority of narrow over wide 
drilling, as regards productiveness, is probably due to the more 
rapid spring-growth which it usually insures.* 


REPORT ON FINGER-AND-TOE. 

By James Sanderson, Meigle, Selkirkshire. 

[Premium — The Gold Medal.] 

There is no department of agriculture upon which the Scottish 
fanner expends so much capital, or to which he devotes bo much 
attention, as that of turnip cultivation. Nor is this at all wonder- 
ful when we consider the inestimable importance of the turnip 
crop. Adapted to Scotland's moist and variable climate, to her 
light and porous soil, and suited to her undulating valleys, as well 
as her elevated slopes, it deservedly occupies the foremost place in 
Scottish husbandry, and its successful cultivation may be regarded 
as the basis of successful farming. The turnip crop has enabled 
the farmer, indeed, to cultivate the mountain-tops as well as the 
valleys, and but for it, the thousands of acres which have been 
recently reclaimed would have been still covered with their native 
verdure. When winter denudes our hills of their greenness, and 
renders them so bare and barren that they cannot afford suflScient 
sustenance for our flocks, turnips are the chief substitute, as their 
nutritive qualities arc equalled by no other root. They are the 
chief food, too, that fatten the thousands of cattle and sheep that 
are weekly slaughtered for the support of man. Nor is the turnip 
crop invaluable only as food. It is an essential crop in a rotation 
to preserve or increase the fertility of the soil by its remains, and 
therefore provides manure for, and, if properly cultivated,* insures 
the productiveness of succeeding crops. It is, therefore, not at all 
surprising that the progress of this crop, designed for such import- 
ant ends, is watched by the farmer with peculiar care. 

Like other root as well as cereal plants, the turnip is liable to 
disease, and the farmer has frequently to mourn over its destruc- 


* The converaation with myself to which Mr Hope refers having quite escaped 
my memory, and no further communication having passed betwixt us on the sub- 
ject of bean-growing until the day when these papers were read, I had quite reck- 
oned on finding my opinion on this point, of the proper width of rows, at vaiiance 
with that of the other parties who wore to addres^the meeting. It is therefore 
peculiarly gi*atifying to me to find this opinion explicitly corroborated by Mr Hope, 
and virtually so by Mr Patterson ; for after describing sevei-al modes of culture 
which are practised in Stirlingshire, he expressly states that the best results are 
obtained by sowing broadcast. Our several experience, then, concurs in this, that 
each obtains the best results with a close-standing crop, although Mr Patterson 
gets at it by broadcast sowing, while Mr Hope and I, for obvious reasons, do so by 
close-drilling. — J. W. 
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tion, from internal maladies or external injuries. So soon as the 
young plant unfolds its leaves, the destroying turnip-flea {hcdtioa 
nemorum) frequently eats them away, and leaves no trace of the 
plant At a more advanced stage, the wireworm cuts through its 
roots, and it soon withers and dies. Mildew in dry seasons pre- 
maturely checks its growth, and frosts often convert it into a 
watery pulp. Some of these evils, however, may be greatly miti- 
gated, if not altogether prevented, and one and all of them must 
yield to finger-and-toe, either in regard to the breadth or severity 
of its ravages. The Writer could name several districts where, in 
some seasons, two-thirds of the crop were destroyed ; and it is 
somewhat remarkable that, until very recently, neither practice 
nor science have endeavoured, by their re.searchcs, to prevent or 
abate the ravages of so destructive a malady. 

Before entering on the subject, it is necessary that I should state 
in what form finger-and-toe is developed, as it has been maintained, 
by able writers in an English journal (See Oardener's Chronicle^ 
1855) to be a disease altogether diflFerent from that which it is 
understood to be in Scotland, where it has been known for up- 
wards of fifty years. It has been described by the writers re- 
ferred to, as a branched or digitate form of growth, the branches 
gradually lessening downwards.^" It is an error, however, to de- 
signate a form of a turnip, which corresponds with this description, 
fingcr-and-toe. There are few fields in which specimens of this 
erroneously termed disease could not be found, but the writer 
never witnessed a crop that was greatly deteriorated by it. It is 
simply an indication of degeneracy of the plant, or, in other words, 
a tendency of the plant to revert from its cultivated to its natural 
state. It is often induced by imperfect cultivation, by deficient 
manuring, or a sudden check in the early stage of the plant may 
develop it. Under this form the turnip rarely attains to its proper 
size, and seed preserved from it only produces more degenerate 
plants. The turnip, however, is as nutritive as the finest devel- 
oped bulb, for although it is without form or symmetry, yet no 
part of its deformity is diseased. 

Finger-and-toe, or Anbury — which are but different names for 
the same disease — is quite distinct from, and inflicts more serious 
ravages than the mere structural deformity we have just noticed. 
It is easily distinguished by the formation of excrescences or tu- 
mours on the root or rootlets of the plant, which impede the free 
circulation of its Juices, prevent the bulb from enlarging, and often 
render it a putrid fluid. These tubercles form very rapidly, and 
some of them become larger than a hen's egg. To the unassisted 
eye, while they are being formed, they do not seem to difler in 
texture, either internally or extern&Ily, from the sound portion of 
the turnip ; but on carefully examining them, the cells are broken 
and detached, the cuticle thick, dry, and inflexible, and they ex- 
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hale an ofFensive odour. At a more advanced stage of the disease, 
minute black spots become visible in the interior of the excres- 
cence, which are surrounded by matter of a deep yellow colour, 
which spreads over the tumour in a somewhat reticulated form, 
and gradually slides into a lighter shade as it recedes from these 
spots ; the yellow parts soon become black, the tumour rends, and 
in most cases tumour as well as bulb are eventually either de- 
stroyed by insects or changed into a watery pulp. A more minute 
description of the disease will, however, be given further on. 

For the sake of distinctness, I shall discuss respectively the 
cause of the disease, the different forms of the disease, and the 
best preventive or remedy for the disease. 

In treating of the first of these topics — viz. the cause of the 
disease, I shall first consider the question negatively, and 1 remark 
that Finger-and-Toe,” or Anbury, is not produced by — 

1. The too frequent recurrence of Turnips on the same soil . — If 
a turnip crop leaves the soil on which it grows reduced of those in- 
gredients essential for its proper development, it might be reasonably 
affirmed that the oftener the crop is repeated, it will become more 
liable to disease. The premi.ses are, however, erroneous; for turnips, 
as is well known, from the manure that is applied to them, as well 
as from the nourishment they derive from the atmosphere, leave the 
soil richer in all vegetable ingredients. It may be advanced, too, 
that if the disease is developed, even in the mildest form, in one crop 
of turnips, it will be reproduced in a more virulent form every 
succeeding crop. With this averment I entirely concur, provided 
no counteracting agent is applied ; but this is the effect merely 
of pre-existing disease, and not the result of too frequent cropping. 
Here practice corroborates theory, as I have seen turnips in a 
garden on the same soil for several years continuously, and the 
last crop was as untainted as the first ; and the fact, too, that turnips 
are sometimes diseased upon soils where turnips never grew before, 
leaves not the slightest evidence in support of the idea entertained 
by many, that the too frequent recurrence of the turnip crop is the 
cause of “ finger-and-toe.” 

2. Poor Soils . — By poor soils I mean those soils which are so defi- 
cient in vegetable matter that they do not furnish sufficient food 
for cultivated crops. There are other soils which, although rich in 
vegetable matter, yet may be properly characterised as poor, such 
as soils newly reclaimed, where, from the want of stimulating or 
decomposing agents being applied to them, their rich ingredients 
remain dormant, and therefore not available as food for plants. 
Now it is evident that soils belonging to either of these classes 
will, in some degree, influence the disease ; for vegetable, like ani- 
mal life, suffers more severely, and falls more rapidly under disease, 
when not sufficiently nourished. Although these soils, however, 
which we have designated poor, influence, they by no means generate 
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finger-and-toe/' for I have frequently observed fields in the 

1 )oore8t condition produce a sound crop, while, on the other hand, I 
lave as frequently observed diseased turnips growing on rich soils. 
To prove whether the disease is caused by the absence of nutritive 
elements in the soil, I took a small quantity of soil of rather poor 
condition, on which diseased turnips were growing, and spread it 
to the depth of only half an inch over a rich garden soil. I sowed 
turnip seeds upon it, and covered them so lightly as merely to hide 
them from view. From the small portion of upper soil, the seeds 
would no sooner germinate than they struck tneir roots into the 
rich soil, from which the plants would receive suflScient nourish- 
ment. The disease, however, attacked the young plants only a 
month after their cotyledon leaves were unfolded, and completely 
destroyed them er^tlie bulb was properly formed. Contiguous to 
this experimental plot of ground, there was not the slightest trace 
of disease in the turnips which the natural soil produced. 

3. Iiijttrious Substances in the Soil — We have seen that the 
disease is developed on rich as well as poor soils. From the 
analysis of soil which produced diseased, and that which produced 
sound turnips (by Dr Anderson, as recorded in the Highland 
Society's Transactions for 1853), it is evident that the disease is 
not produced by any peculiarity in the chemical composition of the 
soil. It is, however, somewhat anomalous that we often see two 
fields, containing soils similar in nature and quality, and, indeed, in 
every respect identical, yet the produce of one field is diseased and 
that of the other sound. From this fact, may we not infer that 
there are deleterious substances to vegetation in the soil of one of 
the fields, which the chemist cannot detect ? The appearance of 
the disease, however, does not warrant this inference, for if the 
disease were caused by adverse substances in the soil, the turnips 
on such a soil would not only be all diseased, but the disease would 
assume the same form in different turnips. It is not so, however. 
Two turnips grow contiguously, the one is diseased, the other 
sound ; the tap root only of one is diseased, the lateral roots 
only of another are tuberous ; so that although the tap root and 
rootlets of the same turnip derive food from the same soil, yet they 
are sometimes neither ail nor alike diseased. We have frequently 
indeed seen the main root and rootlets, which are the principal 
organs of nutrition, perfectly sound, while the presence of the ais- 
ease was only manifested by a tubercle on a tiny fibre, or swelling 
out from the side of the bulb. 

I might notice other circumstances which have been alleged to 
cause the disease, such as diseased seed, too early sowing and too 
late thinning, &c. ; but as these have obviously not the slightest 
connection with*the disease, I pass on to consider the direct causes 
of the disease. 

On minutely examining and carefully cutting open the ex- 
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crescences, it is obvious that they are caused by insect life, while yet 
the excrescences are sound as the roots whence they spring. 
Larvas are frequently found in their interior. I have discovered 
in a protuberance, scarcely visible to the naked eye^ upon a 
young plant only three weeks brairded, a larva^ rolled together in 
its cell as if newly hatched, and before it commenced to prey upon 
the turnip. From the colour of the young larvae being exactly 
the same as the excrescences in which they are encased, they are 
not easily seen, and but for their black, retractile head, would 
seldom be observed. At a more advanced stage the larvae change 
to a dingy white. The pupae are of a somewhat tawny colour. 
I regret that, after repeated attempts to secure the insect in its per- 
fect state, I have hitherto failed, probably from keeping the pupae 
either in too high or in too low a temperature, to preserve their 
vitality. The galls may be produced by different insects, but it is 
evidently the larvas of the same insect that I have discovered in 
them. I have never found pupae in the excrescences, but invari- 
ably in the soil at the root of the diseased turnip, — hence 1 infer 
tliat the larvae, after feeding upon the turnip, bury in the soil to 
pass through the pupa stage. The pupae of different species of 
insects are no doubt discovered, when the turnip has become 
putrescent, such as those of the rose and click beetles, &c.; but 
these have as little effect in producing the disease as the maggots 
of the carrion-beetle have in taking the life of the animals upon 
whose carcases they feed. From the galls being formed, as we 
have seen, so soon as the larvse are hatched, it is ob* ious that they 
are caused by the deposition of the ova, and not by the larvie 
eroding the bulb. There are many excrescences that I have ex- 
amined, in which I could discover no larva, and in which probably 
no larvae existed ; but I believe the insect inserts a poisonous fluid 
into the turnip, which obstructs the chief organs of nutrition, 
arrests the circulation of the nutritive fluids, and therefore de- 
formity ensues, and the plant becomes putrid and diea A similar 
effect is produced by the hawthorn gall ; for not only does the 
gall arrest the circulation of the sap, but as soon as it is formed 
the part of the branch which extends beyond it decays and dies. 

The different forms of the disease are caused by the attack of 
insects on different parts of the plant, and at different stages of its 
growth. It would be vain to attempt to describe all the different 
forms of the diseased turnip, as these assume almost every conceiv- 
able shape, — now its rootlets shoot away into bead-like appendages, 
and again root as well as rootlets are envekped in most unshapely 
tumours. 

The following may be regarded as marked types of the different 
forms of the disease. 

1st, When the young plant has been about three weeks brairded, 
a slight and regular protuberance forms around the root, about an 
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inch below the leaves, the central axis is black, hard, and brittle, 
the leaves soon fade, and the plant in a few days dies. 

2d, If the protuberance is irregular, or issues from one side of 
the root only, and the central axis untouched, the bulb is allowed 
to form, and the protuberance is carried to its lowest extremity ; 
and if no other galls are formed, the turnip may attain to its or- 
dinary size. 

3d, The tap or centre root in a cluster of galls, and the lateral 
roots sound. This occurs after the bulb is assuming its round 
shape. Deprived of its principal medium of nourishment, it in- 
stinctively, as it were, throws out lateral roots for fresh support, 
and if these escape the attacks of insects, the turnip may, under 
this form, also attain to a considerable size. 

4th, The centre root untouched, and the rootlets terminating in 
bead-like galls. Under this form the size of the turnip is not 
affected, but its substance is dried, and less nutritive. 

5th, A mass or congeries of galls, issuing from the under ex- 
tremity of the bulb, and enveloping as well as depriving root and 
rootlets of their functions. This may be regarded as the worst 
form of the disease, for after the turnip is half grown, and its leaves 
fully expanded, the unshapely excrescence gives way at the root of 
the bulb, and the turnip, as if pulled and rooted, is separated from 
the soil. 

6th, Wartlike excrescences on the side of the bulb. These injure 
the turnip more or less, according to their size and formation. If 
the excrescence has a smooth surface, it is only the portion of the 
bulb around the excrescence that is not nutritive. When the ex- 
crescence is indented or corrugated, rain is lodged in the bulb, and 
it becomes a mass of decomposing matter. Under this form of the 
disease the nutritive organs of the turnip are not obstructed. 

It is undoubtedly, as 1 have already said, insect life that produces 
these different forms. Dr Anderson says in his valuable report on 
finger-and-toe, in reference to the opinion that the disease is due 
to insect life, ‘‘ that it derives confirmation from the fact that land 
becomes so to speak infected."' In proof of this statement a very 
striking and singular case came recently under my own observa- 
tion. I laid several cart-loads of diseased turnips upon a lea field, 
on four different places, to be cut into boxes for sheep; last year 
the field was in turnips, and on the four places where the turnips 
lay, and where they were eaten, the turnips were so diseased that 
by the end of August the spots were as bare as if the turnips had 
been pulled, while all around they were most luxuriant and healthy. 
I have observed, too, that farmyard manure made from diseased 
turnips affects the crop to which it is applied. Hence, if a farmer 
has one diseased field, the probability is, that the disease will be 
extended to another. 

The best preventive or remedy for the disease , — Various are the 
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means which have been tried to cure finger-and-toe. Deep plough- 
ing, the substitution of another green crop in the previous rotation, 
salt, lime, &c., have each had their able and zealous advocates. In 
reference to the first of these — viz. deep ploughing — I have seen it 
tried with good effect ; but unless it is accompanied with liming, the 
effect is very limited. With the exception of potatoes, 1 have found 
the substitution of a green crop in the previous rotation to have 
no effect whatever. 1 have tried the potato crop, however, with 
advantage. In the year 1845 I had turnips on a small field, 
which were greatly injured by disease in the following rotation ; 
five years afterwards, the field was planted with potatoes, and the 
next crop of turnips in 1855 was perfectly sound. 

I mentioned salt, also, as having been tried as a corrective for 
the disease. In tJie year 1852 1 used it with beneficial effect, 
the result of whicli I communicated to Mr Hall Maxwell, which 
was afterwards noticed in Dr Anderson’s report. After repeated 
trials, however, since that time, I have no hesitation in saying 
that salt is no remedy for the disease whatever. I have applied 
so largo a quantity of it per acre to a turnip crop as partially 
checked vegetation, notwithstanding the turnips we^e destroyed 
with finger-and-toe. In justice to the Highland Society, there- 
fore, as well as to myself, I feel warranted to state that the con- 
clusions I previously came to, in regard to tlie remedial properties 
of salt, w^cre quite erroneous ; not certainly that the result 1 gave 
was incorrect, but I am inclined to think that the difference 
between the salted and unsalted turnips was chiifly in appear- 
ance, and caused by the singularly dry season — the salt preserv- 
ing the healthy hue of the turnips, from its well-known properties 
of retaining and attracting moisture. 

Lime was the last remedy I named ; and in reference to it, as 
I have done hitherto, I shall limit my remarks to the results of my 
own experience. 

In 1851 I limed a field before sowing turnips upon it The field 
was bad with finger-and-toe the previous rotation. The lime, 
when applied, was as hot as it could possibly be, and was well 
harrowed in on the surface before drilling the field. The quantity 
applied was 7 tons per imperial acre. As the field was likewise 
newly drained, I anticipated a large and healthy crop of turnips ; 
but, alas, I was disappointed. Shortly after the turnips were singled 
out, the disease made its appearance, and by the beginning of Sep- 
tember two-thirds of the crop were destroyed. In 1856 the same 
field was in turnips ; and, with the exception of a bare and rocky 
corner of the field, they were an excellent crop, with no disease. 
Another field of twenty acres, where I intended to sow turnips in 
1856 , 1 by way of experiment limed different portions of it, at 
three different times before sowing them. A third part of the field 
was limed on the furrow before sowing the oat crop the year pre- 
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vious ; another third was limed, in the autumn, on the stubble of 
the oat crop ; and the remaining third was limed on the surface of 
the fallow, and harrowed in immediately before the turnips were 
sown. On the part of the field which was first limed, there was 
scarcely a diseased turnip, while on the other parts (between which 
there was no difference) there was not one sound turnip for thirty 
diseased, excepting where the Swedish variety were sown, which 
were about half diseased. All the turnips in the field brairded 
equally well ; and about six weeks after being singled out, pre- 
sented an unusual luxuriance, which attracted the attention of every 
passer-by. I knew, however, from frequently inspecting the roots, 
that all was not right with the parts of the field latest limed, and 
that the extremely luxuriant hue was preserved by the frequent 
showers and genial weather which prevailed. This was soon 
amply verified. Two days of withering drought succeeded the 
genial weather ; the first of these days completely felled ” the 
shaws of the turnips, as farmers term it ; on the second day one 
half of the turnips were detached from the soil as if pulled, and the 
diseased part of tlie field looked in the distance like newly mown 
hay. The form of the disease that chiefly prevailed was of (lie 
worst description, which I have already noticed under No. 5. I 
may state that the field, with the exception of liming at different 
periods, was treated every way alike, 

My experience then leads me to the conclusion that lime is the 
best and only cure for finger-and-toe ; and I believe, if applied in a 
caustic state, and in proper quantities, two years previous to the 
turnip crop, in almost every case it will mitigate if not altogether 
remove the disease. If I am correct as to the cause of the disease, 
of which I entertain not the slightest doubts, it is quite apparent 
why lime applied immediately preceding the turnip crop does not 
remove the disease. It may destroy the insect in its pupa state, 
which I believe it does ; but in spring, the perfect insect is dis- 
engaged from its casement before the lime is applied, and is as free 
v/ith lime as without it to deposit its ova in the turnip. On the 
other hand, where lime is applied two or three years preceding to 
the turnip crop, it destroys the early stages of the insect ; and the 

[ lerfect insect, which it cannot destroy, having fulfilled its terra of 
ife ere the crop is sown, all the media for future propagation of 
its species are destroyed. 

Somewhat akin to this is, I apprehend, the reason why finger- 
and-toe is not so destructive on clay soils. The pupsB are locked 
up in the plastic clay, and when the period of transformation 
comes, the perfect insect cannot escape from the clod, and there- 
fore dies. 

It may be said that in this report I have onlj discussed the 
existing cause of the disease, and have left unnoticed the predis-' 
posing causes ; or, in other words, have merely stated that insects 
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produce the disease, and left unexplained the reason why they 
attack one field and not another, or one part of a field and leave 
other parts untouched. Now, there are anomalies in connection with 
this subject which I do not pretend to explain, and probably an 
explanation of the one I have cited is involved in a knowledge of 
the previous treatment of the fields: for example, the diseased 
part of a field may have been ploughed wet, or much trampled, 
which induce the disease, or it may not have been limed equally 
with other parts of the field. Be this as it may, the anomaly 
which I have alluded to is no more inexplicable than many of the 
operations of the insect world. We see that the caterpillar of the 
cabbage-moth destroys the cabbages in one garden, but leaves 
those in other gardens unhurt; the gooseberry caterpillar denudes 
one bush of its foliage, and leaves another unharmed. Now, although 
these insect movements are apparent to the most casual observer, 
yet neither practice nor science have yet fully explained their 
cause. The more closely we examine the subject, however, the 
fewer difficulties appear ; and what seemed at first palpable con- 
tradictions, become harmonious truths. In a word, nnger-and-toc 
opens up a wide field for inquiry, and is a pleasing as well as 
profitable subject of research. 


On the Best Mode or making DUNLOP AND CHEDDAR CHEESE, and on tut 
CoMPAUATivE Advantages op these two VAHIETI^'^. 

By James Fulton, Temple, Maryliill, Glasgow. 

[Premium — The Gold Medal.] 

In responding to the call made by the Highland and Agricultural 
Society for a ‘‘ Report on the best mode of making Dunlop and 
Cheddar cheese, and on the comparative advantages of those two 
varieties,” the reporter is aware of the responsible position he has 
taken. The subject is a most important one, and requires for its 
elucidation a familiar acquaintance with the art of cheese-making; 
experience in relative practical and commercial matters ; together 
with a competent knowledge of chemistry and general science. 

The object of the report he conceives to be, to obtain in detail, 
and ascertain by contrast, the best mode of making Dunlop and 
Cheddar cheese,"" so that parties interested In their manufacture 
be enabled to form an opinion of their merits. 

Brought up on a dairy-farm, and having devoted much time and 
attention to improvements in cheese-making, the reporter indulges 
the hope that the report now submitted will be found worthy of 
consideration. At the same time, he does not presume to bring to 
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the task qualificattons equal to its importance, being influenced 
more by a sense of that duty which all owe to society, to commu- 
nicate such facts and observations as they may have discovered in 
their peculiar sphere of labour. 

Dunlop cheese derives its name from the village of Dunlop, in 
Ayrshire, where it was first made, at the farm of the Hill, in 1688 . 

According to tradition, it owes its origin to one Barbara Gil- 
mour, who fled to Ireland during the persecution in the reign of 
Charles II., where it is said she learned tnia mode of making cheese. 

It was at this time believed that sound cheese could not be made 
from new or full milk, and her success being attributed to super- 
natural agency^ she narrowly escaped the penalty awarded to 
witchcraft at the cross of Irvine, as a reward tor her innovation. — 
Records are extant in the town of Irvine. 

It appears that the manufacture of Dunlop cheese was long con- 
fined to the locality of its birth; for it was not adopted in the other 
districts of that county until the lapse of more than a hundred 
years, and then only by farmers who had settled there from the 
neighbourhood of Dunlop. At the end of. the last and beginning* 
of the present century, however, it was generally adopted in the 
south and west of Scotland, where it has for many years been ex- 
tensively manufactured. 

The mode of manufacture here to be detailed, is that practised 
by the best makers in the parish of Dunlop, and other parts, includ- 
ing amongst them some of the descendants of the family of the 
originator. This mode the reporter has had the opportunity not 
only of witnessing, but of taking part in, for more than thirty years. 
It is, therefore, not only the original, but the best mode of making 
Dunlop cheese. The process is as follows : — 

At six o^clock morning and evening, the steeping- tub — the 
wooden vessel in which the milk is coagulated — is set into its place, 
and across it is laid the little wooden framework called the milsey 
barrow. On this is suspended the milsey or sieve, through whieh 
the milk, as brought in from the cows, is strained to free it from 
hairs and mots. Milking is then expeditiously proceeded with — 
an operation that usually occupies about an hour or an hour and a 
half. When all the milk is got into the tub, the froth which col- 
lects on the top is gathered with the skimming-dish, and returned 
through the milsey until it has all disappeared. The rennet is then 
added to the milk, with which it is intimately mixed by stirring 
with the skimming-dish, and left for coagulation. A cloth is thrown 
over the tub to prevent cooling, and to protect it from dust. 

Properly Dunlop cheese is made from new-drawn milk, but on 
Sundays the milk is stored in coolers in the milk-house until 
Monday morning, when it is skimmed, the cream put into the 
Bteeping-tub, ana the skimmed milk into a boiler to warm. When 
the temperature of the latter is raised to a little above the heat of 
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new-drawn milk — as determined hj the dairymaid's finger — it is 
emptied from the boiler into the steeping>tob amongst the cream, 
ana along with the Monday morning s meal of new-drawn milk. 
It is then set with rennet, and treated exactly as above described. 

When the quantity of milk at each milking is too little for a 
cheese, such as occurs in spring and winter, two or more meals or 
milkings are put together in the same way, or the curd is gathered 
until the quantity be sufficient for making a cheese, which is indeed 
the practice regularly followed in dairies of only a few cows. 

The thermometer not belonging to the implements of a Dunlop 
dairy, the temperature of the milk, when the rennet is added, is 
only ascertained by the hand of the dairymaid. From observations 
taken in several dairies, the temperature was found to range from 
87° to 103°, which lost, during the period of coagulation, from 1 to 
3 degrees. 

The chemical condition oi the milk, when steeped new-drawn 
from the cows, was found to be alkaline ; where the evening and 
morning meals were put together, it was neutral ; and when three 
or four meals were put together, as on Monday morning, it had an 
acid reaction. 

The rennet, or steep, as it is also called, is solely prepared from 
the cured stomach of the sucking-calf. With the view of obtaining 
a uniform good quality, four or five well-seasoned stomachs or bags, 
or equal portions of these numbers, according to the quantity re- 
quired, are generally prepared at a time. These are cut into small 
pieces, put Into an earthen jar or mug, and water, pre^ iously boiled, 
with a handful or two of salt, cooled down to milk - heat, is 
poured on them, in the proportion of half a gallon (5 lb.) to an 
ordinary-sized bag. 

The whole is left to infuse for a week, at the end of which period, 
the infusion or liquor (now called steep or rennet) is well-strained, 
bottled up for use, and the exhausted membranes thrown away. 
The rennet is then ready for use. 

In some dairies the bags are retained in the infusion. As the 
steep is drawn off for use, water or new whey is added as long as 
it continues to act. It is thought that, in this way, the bags go 
farther, but the rennet is less uniform in strength ; and if the addi- 
tion of salt be omitted, the bags are liable to decompose, and emit 
an offensive odour. 

The bags are procured from the butcher, and contain a quantity 
of salt, and sometimes a little curdled milk.* 

The quantity of rennet is measured by 4be time occupied in 
coagulation. As much rennet is added as effects this part of the 
process in about fifteen or twenty minutes ; but occasionally, when 

* The stomach of the saokling lamb yields a rennet equal if not superior to the 
ealf. Why are they not preserved t 
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new* untried rennet is used, the time of coagulation may vary from 
five minutes to an hour. When the strength of the rennet, how- 
ever, is once ascertained, the specified time can be regulated with 
considerable accuracy, and this is one good reason for making the 
whole of the rennet, or at least a large quantity at a time, of a 
uniform strength, at the beginning of the season. If properly 
filtered, and saturated with salt, it will keep for years. 

It may be stated that, in many dairies, less time is allowed for 
coagulation than that above indicated. Those who go through the 
operations coolly, and are economical of the rennet, use no more 
than what is necessary; but coagulation being that part of the 
process about which most anxiety is felt by the dairymaid, as on 
the well and speedy coming of the curd depends the success of the 
process, in so far at least as the saving of time is concerned, induce- 
ments exist for hurrying this part by adding too much rennet, 
which the over-anxious and those wishing to get over the work — 
as happens in the case of evening steeping — are very apt to do; 
yet slow coagulation is necessary to induce the chemical changes 
requisite for the production of cheese of prime quality. 

When the coaguliim is ready for breaking up for the separation* 
of the whey — a condition indicated by a certain firmness to the 
hand, and the appearance of greenish whey on a little part being 
broken — it is cut across, from top to bottom, with a long-bladed 
knife, so as to leave it in pieces of about two inches square, and 
left for about ten minutes. It is then more minutely broken up 
with the dairymaid’s hands, or by stirring it very gently and care- 
fully from top to bottom with the skimming-dish. 

The bi'eaking up being finished, a few minutes are again allowed 
to admit of a little settling down ot the curd. The dairymaid and 
her assistants then place themselves beside the tub, and, immersing 
their bared arms Into the mass, assist by gentle pressure the sepa- 
ration of the whey and subsidence of the curd, which experienced 
hands do in a dexterous and efficient manner, putting down the 
curd evenly and firmly to the bottom of the tub. 

There are other plans and contrivances in use for gathering the 
curd and separating the whey, but they scarcely claim notice in a 
report of the best mode, as it is the opinion of the best makers that 
none of these can equal in utility the dairymaid's hands and arms, 
owing no doubt to the peculiar gentle pliant mechanical action, of 
laying and sinking, lifting and shifting, and of feeling when, where, 
and how to apply, as well as the chemical agency which the natural 
warmth of the arms communicate. 

When the arms are employed, the greater part of the whey is 
allowed to remain over the curd, until it is collected at the bottom, 
by which means the heat — so essential in promoting the separation 
of the whey and chemical clianges of the curd — is retained; but by 
the other plans alluded to the whey is drawn off as it comes, and 
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allows the curd at this earlj stage to cool down too low, which 
causes both trouble and loss m the after extraction of the whey. 

Some writers, it is true, object to the use of the dairymaid’s 
arms, on the supposition that tne heat of the arms causes a separa- 
tion of the butyraceous matter from the cord, which, they say, is 
carried off in the whey. But the heat of the arms being no 
warmer than the natural heat of the milk, the objection is ground- 
less I it might as well be said that the heat of the cows’ udders 
would cause such a separation. But to return to the process. 

When the dairymaids have succeeded in putting down the curd, 
the next operation is to lade out the whey, which, to save loose 
pieces of curd, is passed through a sieve. The curd is then cut 
into intersections of about 4 or 5 inches, and again gently pressed 
for a short time with the hand. 

In order to facilitate the extraction of tlie remaining whey, the 
tub is now raised a few inches on one side, and part of the curd 
removed from the lower to the higher side, which furthers the dis- 
charge, and makes space for collecting and lading out the whey. 

This being done, the curd is left to drain until it becomes firm 
enough for being lifted with the hand into the dreeper, receiving 
during this time several cuttings, and, if found necessary to forward 
the process, a slight pressure with the hand. 

The management of the curd during its progress through the 
dreeper — a part of the process very systematically followed in some 
dairies — now falls to be described. 

Having attained the proper degree of firmness, the curd is trans- 
ferred to the dreeper — a utensil in shape exactly like a cheese-vat, 
only of larger diameter and a greater number of holes — which 
being suspended on the dreeper barrow laid across the whey boyne, 
was previously set beside the steeping-tub. An hour from 
breaking up of the coagulum until the curd is got into tlio 
dreeper is about the average time for this part of the process. Of a 
number of observations, the mean temperature of the curd, when 
put into the dreeper, was 79®. 

On being put into the dreeper the curd receives eight cuttings 
and changings, to effect the discharge of the whey before it is dry 
enough for making up into a cheese. 

The first cutting is given ten minutes after the curd is put into 
the dreeper, the second fifteen minutes, the third twenty minutes, 
and so on at the same ratio, always allowing five minutes more tp 
elapse between every subsequent cutting. The mode of doing it 
is this : — ^ 

When put into the dreeper, the cloth, which is placed inside to 
prevent tne curd from filling up the holes and otherwise to aid the 
free discharge of the w’hey, is gathered up at the corners and 
fastened. The lid is then laid on, and a lignt pressure of 16 or 

TRAKS.-^JULY 1859. H 
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20 lb. applied, which is gradually increased : when the curd is to be 
cut, it is lifted out of the dreeper and laid upon the lid, which, in 
taking oflf, is laid close to, to receive it. The cloth in which the 
curd IS enveloped is now wrung out of warm water, and again 
placed inside of the dreeper, into which the curd, as it is cut, is 
again laid, cutting it the first time into large pieces, which, as^ the 
curd becomes firm, is reduced every subsequent cutting until it is 
made quite small ; thus gradually cutting smaller, extending the 
time between the cuttings and changings, and increasing the pres- 
sure as the curd becomes firmer and drier, until it is ready for 
being made up into a cheese. 

The last three cuttings are generally given in the curd boyne 
with the champing-knife; or in dairies furnished with a curd-mill 
or breaker, the last cuttings are given with this implement. Some 
eminent dairy-managers, however, prefer the knife to the curd-mill, 
because, as they say, the bruising action of the latter causes too 
much of the substance of the curd to be carried off in the shape of 
white whey. Indeed, great care is required in the performance of 
all the cuttings, otherwise white whey is sure to escape. 

When the milk is steeped at night, the curd, after receiving 
three or four cuttings, is left in the dreeper till morning, when at 
an early hour the process is resumed. 

The time occupied with and between the cuttings and changings 
in the dreeper is usually about two hours. If the rennet be added 
by half-past seven, the curd should be ready for making up into a 
cheese by twelve or one o'clock. 

This brings the process up to an important stage — the curing of 
the curd. Salt is the only substance hitherto in use for this purpose: 
a little is sprinkled on the curd when left in the dreeper at night, 
and the same in the forenoon if the weather be sultry ; but the 
salting is always completed with the last cutting or breaking of 
the curd, and it is proper to mention that curd left over is now 
added, being first well warmed before the fire. 

As the curd is never weighed, there is no established rule &s to 
the proportional quantity, this being indicated by an agreeable 
saltish taste which the cultivated palate of the experienced dairy- 
maid can regulate with tolerable exactness. Generally there is a 
consultation held over the salting, the remarks on such occasions 
being, “ It is just right;" ‘‘ It will do — the curd is pretty dry;" or. 

The curd is soft;" or, “ The weather is sultry — it will be the better 
of a little moi*e." 

In a number of dairies where the proportion of salt was ascer- 
tained, the average was 1 ounce to 3 lb. of curd. The Preston- 
pans or Saltcoats dairy-salt is generally used. 

In dairies where the cheese-room is in a garret immediately 
under a slate roof, the proportion of salt requires to be high. 
Such roofs, let it be remarked, should be washed with white lime, 
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in order to reflect the rays of the sun, which the natural colour of 
the slates absorbs. 

When the salt is added and well Intermixed, a clean cloth wrung 
out of warm water, to wevent the curd adhering, is placed inside 
of the cheese-vat, and the reduced curd firmly pressed into it with 
the dairymaid's hands and rounded on the top, over which the 
ends of the cloth are lapped, and fastened in at the edges of the 
vat. The lid or sinker being adjusted on the top, it is now ready 
for the press ; but before doing so it is first placed near the fire 
for about two hours, and turned until it is warmed regularly all 
round, with no other pressure at first than the lid of the vat, and 
afterwards a light weight of 20 or 80 lb. 

In some dairies a different method is followed. In these it is at 
once put to press, under heavy pressure, for 2 or 3 hours, then 
it is put for naif an hour into a warm-water bath of about 120°; 
a clean dry cloth is then put on it, and it is returned to the 
press. 

The former practice, however, will bo found to be the best. 
During the time the vat has remained at the fire the greater part 
of the whey remaining in the curd will have percolated and run 
off quite clear ; but by the practice of putting to press and apply- 
ing heavy pressure immediately on the vat being newly filled with 
the finely-divided curd, white whey will bo forced out ; and again, 
the softening of the cheese in a warm-water bath or in a stove, 
after compression and cohesion of the particles and closing up of 
the pores have taken place, tends to obstruct the expresi^ion of the 
remaining whey. 

But to the process. After having remained due time near the 
fire the vat is placed in the press, and pressure gradually applied ; 
and if put to press in the afternoon before the cows are brought 
in for milking, the young cheese should be ready for changing 
when the milking is over, or in about two hours after being put to 
press. (Changing, it may be proper to mention, is the removing of 
the wet cloth, applying a clean dry one, reversing the cheese in 
the vat, and again putting it under the press.) 

The vat is then taken from the press, and the cheeseling shaken 
out on the lid of the vat, which, in the act of taking off, is laid 
smooth side up. A clean dry cloth is then laid over the cheese, 
and the vat, which is held between hands, mouth downwards, 
pressed over it ; the vat with its charge is then overturned, the 
lid adjusted, and again subjected to pressure. 

About 9 o’clock, or before bedtime, the seconif changing is given. 
Early next morning it receives another dry cloth, and at this time, 
if the weather be cool, the vat is well warmed at the fire. 

It is changed again at 10 and 2 o’clock, and if the stoning has 
gone on well — a condition indicated by an uniform yellow colour 
and hj an elastic feel to the touch — it should be ready for taking 
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from the press that afternoon ; but some managers, with the view 
to better maturing, prefer continuing the pressure 12 or even 24 
hours longer. If the cheese be large this is commonly allowed ; 
and in some dairies, before final removal from the press, the cheese 
is put under pressure with a cloth wrung out of hot water, 
to give toughness to the skin, and afterwards put into the 
bare vat for half an hour or so — slight pressure being applied 
in order to smooth the surface. 

When heat is husbanded in the early stages, and the cheese-press 
stands in a warm place, less difficulty wul be experienced with 
tlie stoning ; but if at the end of 24 hours after being put to press 
there is still whey remaining — which is easily detected by wet 
spots on the cloth and white spots on the cheese— it is put into a 
warm-water bath — the stove — or set near the fire as before, and 
changes of dry cloths with increased pressure continued, until it 
be quite dry. The cheeses, as withdrawn from the press, are 
usually laid on a table in the kitchen for two or three days, and 
frequently turned. This is done in case whey spots should again 
appear in them. 

They are then removed to the cheese-room and turned daily for 
ten or fourteen days, and afterwards at longer intervals as they 
become firmer and drier. The cheeses arc kept as much as possible 
from extremes of cold and heat. 

A compost of lime and sand is kept in a box in the dairy, for 
cleaning and scouring the knives usea in cutting the curd, and the 
other utensils. Indeed, in the class of dairies to wliich these re- 
marks apply, the most scrupulous regard is paid to cleanliness in 
everything. 

The reporter has only further to remark, that altliough the above 
is a correct report of the best mode of making Dunlop cheese, but 
little is now made by this recipe — there being few dairies in which 
more or less of the Cheddar mode is not adopted, and which in 
many dairies has entirely superseded the Dunlop 

The mode of making Cheddar Cheese, celebrated for its superior 
qualities, now falls to be described. Its name is derived from the 
village of Cheddar, in Somersetshire, where it was first made.* 


* The following historical remarks were kindly communicated by Mr Joseph 
Harding of Maiksbury, near Biistol, to whom the mode of making Cheddar cheese, 
as now improved, is chiefly due , — This variety of cheese derives its name from the 
village of Cheddar, in Somersetshire, Until some time in the last century, when it 
originated in the sm^dl farmers of the village agreeing to put the milk of their cows 
together on alternate mornings, and thus have the advantage of making a laiio 
cheese, Cheddar had not a n»^e for cheese-making. On account of the novelty, it 
soon obtained a name by which all thick cheeses made in and around the county 
of Somerset are still known. The improvement in the article itself, however, did 
not commence until long after it acquired its name. In my own recollection it was 
made in a way very similar to the Dunlop, with a combination of the Cheshii’e and 
Wiltshire systems, involving immense labour. 

About 80 years ago a spirit of emulation ^as excited by the appearance here and 
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The following 4s the mode adopted in the first dairies in that 
part of Englana. 

It may be well at this stage to make the reader acquainted with 
the implements and utensils used in the preparation, and which 
are well adapted for the purpose. These consist of — 

1 . A tin steeping-tub with convex bottom, and spiggot for drawing off the 

whey. 

2. A skimmer made of tin, and in form something like the shell pecten* 

3. A white-iron bowl for lifting milk and whey. 

4. A milsey or strainer, with barrow made of tin. 

3. A small tin or pan for warming milk and whey. 

0. A large tin or pan for do. do. 

7. A revolving breaker or agitator, made of iron, for breaking the coa- 
gulum. 

*8. A small scoop for lifting tlie curd into the curd-mill and cheese- vat. 

9. A thermometer. 

10. A steelyard or spring balance, for weighing the curd. 

1 1 . Scales for weighing the salt. 

12. Cloth fillets or bandages for the cheese, together wdtli curd-mill, whey 

boynes, cheese-presses, &c., as in other dairies. 

As some of the minor details already given are common to both 
the Dunlop and Cheddar varieties, their repetition is unnecessary. 

Cheddar cheese is made only once a-day, commencing in the 
morning. The evening’s meal of milk, as brought in from the 
cows, is at once strained into the steeping-tub in the daiiy^ Where 
it remains until moniing, when the morning’s meal is added to it. 

Ill sultry weather, where the quantity of milk is large, part of 
the evening's meal is kept separate in coolers. 

If the heat of the mass, when the evening and morning meals 
are put together, be under 80‘" — the temperature at which the milk 
is set with the rennet — as much of the evening's milk is warmed 


there of a superior lot of cheese, roalisiug in tho markets a much higher price than 
that of their neighbours. Many of the cheese-makers of this county turned their 
attention and energies to the subject, and the result was that tho old system was 
thrown aside and a new one adopted — the principle of which was immersing the 
curd or “ gurth,” in large lumps, into nearly boiling whey. It was at this time 
thought that a cheese made wim all tho cream in it would be too rich, and would 
not hold together in consequence. A better cheese, however, was })roduced, and a 
better price obtained; hut the labour was still unabridged. Fifteen years ago, 
Ml’S H. and I, with a few others, started with the object before us of producing 
the best cheese with the least amount of labour. By mesms of experiment, and a 
careful study of the progressive changes in the curd, we were soon enabled to lay 
down a course from which we have not yet seen it necessary to deviate. The 
heated whey is applied soon after the coagulum is broken up, and is what is here 
technically termed “ slip scalding” — a system adhered to at^present by the best an<l 
most extensive cheesemakers that I know of in this country. 

* The first eight of these implements, made of the best material, and of improved 
construction, may be had from John ^cket, brassfounder. King Street, Kilmar- 
nock ; cheese-presses of superior power and workmanship from J. and I'\ Young, 
Vulcan Foundry, Newton Oreen, Ayr; cheese-vats of first style and quality are 
made by Mr Armour, cooper, Noilston. 
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to about 100° as will raise the temperature to the required heat, 
which is accurately determined by the thermometer. In cool 
weather the temperature is made 2° or 3° higher. 

The milk to bo warmed may be taken from the milk in the tub 
before the morning’s meal is added, — putting aside the cream with 
the skimmer while the lUilk is laded out ; but if the weather be 
very sultry, the milk to be warmed will be better to be kept sepa- 
rate in a cooler. It is then set into a boiler of warm water to 
heat in the small tin pan, a little quantity in general being only 
required. 

As the milk for the preparation of Cheddar cheese requires to 
have an acid reaction when the rennet is added, sour whey or 
milk, varying in quantity according to the state of the atmosphere, 
is put into it, — more of the acidifying agent* being applied as the 
weather is cool, and less as it is warm. This part of the process, 
however, is not as yet very refined. 

The proper condition is the presence of a free acid which dis- 
tinctly reddens blue litmus paper, a condition but faintly appreci- 
able by the most cultivated taste. The quantity of sour whey, , 
from the want of a proper index, has just to be guessed at ; hence 
it not unfrequently happens that too much or too little is put in. 

In several dairies, lately visited by the reporter, in Ayrshire and 
elsewhere, all the managers stated to him that they experienced 
groat difficulty in regulating this, the most essential point. Oppor- 
tunities were thus afforded him of introducing and explaining the 
usefulness of litmus paper, which, although not indicating exactly 
the degree of acidity, will be found a valuable guide, f 

For this the managers were grateful, and as a proof of its utility, 
several of them now prepare the paper themselves — a circumstance 
which many will regard with satisfaction, as evincing not only an 
enterprising spirit amongst Scotch dairy-managers, but also a de- 
termination to be second to none in Europe for good management 
and the quality of their cheese. 

When colouring matter is used, it also is added before the ren- 
net ; and if the cheese be intended for sale in the English or Irish 


Tartaric and citric acids deserre a trial, as vegetable acids are said to precipitate 
most curd from the milk. 

+ As this part of the process cannot be regulated with chemical exactness with- 
out the occasional use, at least, of on acidimeter, it is to bo hoped that ingenuity 
and science will ere long put a simple instrument into the hands of the dairymaid. 
The reporter respectfully suggests that a set of dairy chemical instruments should 
have a place in the Society's prize-list, and that, as the Society's shows are begin- 
mng to assume a more scientific character, their chemical officer, assisted by a prac- 
tical scientific man, should be appointed as judge. 

These instruments might consist of an acidimeter for measuring the acidity of 
the milk and whey ; a thermometer adapted both to solids and Uquids — for curd as 
well as milk ; an app^^tus for filtering rennet, and perhaps a few other inexpensive 
articles, without which there can be no refinement in the dairy. 
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markets, or even to compete in the hotoe market with first-class 
cheese, colotfr is a matter of considerable commercial importance. 

The shade of colour most admired is a bright amber tint^ and 
those who give due attention to tliis point, generally manage to 
impart it. * 

While the dairymaid is preparing the milk for setting with tlie 
rennet, an assistant takes the white-iron bowl and skims a quantity 
off the top of the milk, which she pours gently back into the mass. 
This is done with the view of sinking the cream, which has a great 
tendency to rise to and keep on the surface. 

As soon as the milk is ready, the colouring done, and the tem- 
perature and chemical condition adjusted, the rennet is put in, and 
the whole thoroughly and intimately intermixed by stirring with 
the skimmer. This part of the process is usually accomplished by 
seven or half-past seven o’clock. 

As much rennet is added as effects coagulation in about an hour^ 
but it is better to be fifteen minutes more, than any less. The pre- 
paration of the rennet is much the same as that described in report- 
ing on the Dunlop mode, with the exception that a little lemon- 
juice is added by some to improve the flavour.f 

As soon as the coagulum has acquired the proper degree of con- 
sistency, it is partially broken in order to draw a small quantity of 
whey to be heated, and again returned to supply the 3® or 4° of 
teinperature lost during coagulation. 

Tne breaking is performed in some dairies with the skimmer ; 
in others with a long-bladed knife dividing it into intersections as 
in the Dunlop. And before breaking, some managers cover the 
surface about 2 inches deep with a part of the coagulum taken 
from one place at the side of the tub. This is done to prevent any 
cream that has risen to the surface being carried off with the 
whey. 


* Nicholas celebrated liquid extract of annato, manufactured by Nicholl, Chemist, 
Chippenham, Wilts, and sold by Rankin, Druggist, Kilmarnock, is extensively 
used. It can also be had, as well as English rennets, at the Apothecaries^ Hall, 
Qlassford Street, Glasgow. 

+ Most of those making Cheddar cheese in Ayrshire procure their rennets from 
Mr Oulton, calf butcher, Cable Street, Liverpool, where, by cutting away all super- 
fluous skin and fat, and by thoroughly wabhing all impurities from the inside of the 
bag before salting, they are cured in a much more cleanly manner than by the 
Scotch butchers, and they are also cheaper. Yet it must not be concealed, that 
rennet is scarcely anywhere prepared in the dairy as it might and ought to be ; 
chiefly, because the dairy is not furnished with a simple filtering apparatus, for free- 
ing it of the organic matter in suspension, and from a high standaid of purity never 
being seen. 

The preparation of rennet must be defective while it hflis a disagreeable appear- 
ance. Rennet, as prepared by Crosse and Blaokewell, Soho, London, is as pure as 
brandy, inviting both to the eye and the palate, and is extensively used by dyspep- 
tio and consumptive patients. 

The Society would surely do well in directing their efforts to the impro vement 
of this, the radical part of the process of cheesemaking. The award of prizes for 
the best and purest rennet would surely hare the desired effect 
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Being allowed fifteen Qiinutes to come, the wbe^ is drawn off 
into the small tin^ and set into a boiler of hot or boilftg water to 
warm. While the whej is heating, the coaguium is minutely 
broken ; where there is a revolving breaker, the operation is per- 
formed with this implement, which is then introduced into the 
tub.* 

When both are ready — the coaguium broken, and the whey 
heated to 100° — as much of the latter is poured into ^the mass as 
will raise it to 80°, the temperature at which the milk was set 
with the rennet. In cool weather the temperature may be raised 
to 82° or 83°. 

While the heated whey is being poured in by an assistant, the 
dairymaid keeps the breaker in motion. 

From the first breaking-up of the coaguium to the end of this 
part of the process, the time occupied is usually from thirty to 
forty minutes. It is then left for half an hour, at the end of which 
period more whey is drawn off to be heated. 

A greater quantity being this time required, the large tin pan 
is employed. When the whey heating in the pan is nearly, 
ready, a quantity of the whey in the tub may be taken out. 

The breaker, or agitator, as it is also called, is then set in motion, 
and the curd again gently and minutely broken up into very small 
pieces, in preparation for being acted upon by the hot whey, which 
IS heated this time to 140°, and as much of it returneu as will 
raise the temperature of the mass to 100°, or in cool weather to 
102° or 103°, It should be ascertained that acidification has ad- 
vanced to the proper stage before the hot whey is returned, as the 
whey will then retard its progress. Every dairymaid knows that 
scalding milk or whey arrests acidification, although it is not known 
what degree of temperature has the maximum effect in acceler- 
ating it. When acidification has advanced too far, it can be 


* Perhaps it would be as well to pour in the heated whey before introducing the 
breaker^ as warmth and firmness would 6o given to the curd before, or in the act of 
breaking. Objections have been taken to much breaking of the curd m this cold, 
tender stage, as it causes the separation of white whoy, to obviate which invention 
has been stimulated. A thermal curd-knife or breaker was exhibited at the sum* 
mer show of the Glasgow Agricultural Society, 9th Juno 1858, and may yet prove 
the germ of an implement calculated to perform this port of the process more 
Boientifically. 

The principle of this thermal implement is, that by means of double blades filled' 
with hot water, wrought very slowly and gently, it warms in the very act of bref^* 
ing, perfecting coagulation, and causing the curd to contract and reUnquish its 
attraction for the whey, which comes away quite green, and which supersedes as 
designed the first warming of the curd with heated whoy. 

The idea of warming, by means of a tub having double sides and bottom contain- 
ing hot water, has also suggested itself ; but it is doubted that in this way the curd 
would not be so regularly wanned as by introducing heat directly into the mass. 
A tub of this construction, however, would be very useful in warming the milk, and 
in maintaining the temperature. 

The vacuum itself would retard the loss of heat by radiation, and by pouring in 
a little hot water the whole tub would be surrounded with steam or warm vapour. 
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brought back by adding bi-carbonate of soda or potash to the 
whey when tt is put into the boiler to warm. 

Daring the pouring in of the whey, which should not be rapid, 
the mass is kept in active motion with the agitator, which is some- 
times reversed to prevent any portion of the curd I^ing too much 
heated. When brought to the proper temperature determined by 
the thermometer, the motion, as tlie curd requires to be kept in 
suspension, is continued with the agitator more slowly for twenty- 
five qr thirty minutes, or until the pieces of curd acquire the 
proper degree of consistency, which is known by a certain elastic 
granular feel when grasped in the palm of the hand. 

The breaker or agitator is now removed, and half an hour 
allowed for the subsidence of the curd. 

The half-hour having passed, the next operation is to draw off 
the whey. 

That portion of it standing above the curd is laded out with the 
white-iron bowl, after which the spiggot is withdrawn, and the 
remainder allowed to run off at the bottom, to facilitate which, the 
side of the tub opposite to the spiggot is raised a little. 

When the loose whey has run off, the dairymaid, with the 
skimmer in one hand, gathers the curd from the side of the tub, 
and makes it up into a round heap on the centre. If the bulb of a 
thermometer be inserted into the heap, the indication will be 
about 90"". In this state it is left for half an hour without 
any pressure being applied. 

The curd being at this stage a granular mass, and quite porous, 
the whey drains rapidly out, and runs off nearly as pure as water. 

At the end of the half-hour it is cut into four or six pieces, 
turned upside down, and left as before for another half hour, when 
the curd will be found to be firm, cohesive, nearly free from 
whey — to have a slight sourish smell, and when broken between 
the hands it peels off something like the peeling of an onion ; the 
temperature will then range from 80® to 85°. 

It is then broken with the hand into thinish pieces, and as it 
should not be subjected to pressure much above 60®, it is laid out 
over the bottom of the tub for half an hour to cool. 

If the temperature of the dairy-room be higher than 60®^ as 
many dairies are in the warmer season, the curd is placed into 
portable coolers and removed to the milk-house, or the cooler is 
set into a vessel containing cold spring-water — the only refriger- 
ator of the dairy — in order to reduce the temperature as near as 
possible to the proper degree. ^ 

The curd is then put into a vat, in which a cloth is placed. If 
the quantity be large, it is, with a view to lighter handling, divided 
between two cloths, moderate pressure being applied for about an 
hour. 

When the curd is taken from the press, the ends of the cloth or 



58 


ON THE BEST MODE OP 


cloths are tied, and it is hooked on to the little spring-balance 
hanging on the lever, and weighed. On being weighed, the curd 
is passed through the curd-mill, after which it is salted, and again 
passed through the mill, in order to break it down small, and in- 
corporate it with the salt — the quantity being 1 lb. of refined or 
stoved Cheshire salt to 56 lb. of curd, or 1 ounce to 3^ lb.* 

The curd is then made up into a cheese or cheeses, as the case 
may be; and, as another matter of considerable commercial import- 
ance, the size should be. determined by the quality. If the quality 
be fine, the larger the better ; but if secondary, a medium size is 
preferable. The largo size (70 or 80 lb.) obtains the highest price in 
London and other large cities, while the medium size (36 or 40 lb.) 
is more sought after for the provincial market, and for exportation. 

Economically, again, the loaf size, which sells high, is best 
adapted for small dairies. 

If a Cheddar price be expected, the cheeses must be fashioned on 
the recognised Cheddar shape and style. 

When the curd is made up into a cheese — a stage usually reached 
by two, or from two to three o’clock — ^it is put into the press, and. 
there remains until morning. 

Pressure being gradually applied, no weight is put on the lever 
for, the first half-hour; a light weight is then hung on, and at 
seven o’clock full pressure applied. Kext morning, after the milk- 
ing and setting of the milk are over, the cheese is changed, and very 
heavy pressure applied for twenty-four hours. On the following 
morning, a neatly-fitted slip of fine calico is put on the cheese to 
smooth the surface, moderate pressure being applied, and in the 
evening it is ready for the cheese-room. 

When withdrawn from the press, the cheese is laced into a piece 
of stout linen or cotton cloth called a fillet or stay, which is kept 
on until the cheese is ready for sale, or has become quite firm. 


* A ready reckoner, something in forxh of the following specimen, on the above 
proportion, should be hung up in every dairy, to assist the dairymaid in calculating 
the quantity of salt. 
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This fillet or bandage is put on it to preserve the shape, and it 
serves the other useful purposes of keeping the cheese clean, pre- 
venting it from cracking, and protecting it from the attacks of 
insects. It is then removed to the cheese-room, and this brings 
the process to the last but not the least important stage, — the 
ripening of the cheese. 

A new class of changes now take place in the cheese; the 
acidity which disappears in the process of ripening, is either 
neutralised or volatilised, probably it combines with some alkali 
developed by the decomposition of the casein. If so, the acidity 
has here an important use. 

The cheese-room reejuires an atmosphere neither very dry nor 
very moist, the exclusion of light and the admission of fresh air 
undfer proper control, so as to exclude it when cold and damp ; 
but the principal condition is an equable warm temperature, 
ranging between 60° and 70°.* 

When the temperature requires to be maintained artificially, 
heat is applied by means of the stove ; or if the room be con- 
veniently situated, by hot-water pipes connected with the kitchen 
fire. 

The cheeses are turned daily for about ten or fourteen days ; 
afterwards at longer intervals, extending as the drying and ripen- 
ing advance. Some cheese-rooms are funiished with a cheese- 
turner for the cheeses requiring daily turning, the oldest cheese 
on the frame being taken off as each new one comes from the press, 
and such an inexpensive and useful piece of furniture no cheese- 
room should be without. Turning large soft cheeses with the 
hand is severe both on the person turning and on the cheeses. 

The reporter cannot pass from this part without noticing the 
want, which is very generally felt and expressed, of cheese-room 
accommodation in carrying out improved modes of making cheese, 
and to direct attention to the importance, when supplying these 
offices, of due regard being paid to the proper situation, material, 
and construction. 

It is proper here to remark, that although a specified time is 
laid down for the performance of the operations, no rule can 
supersede the exercise of the skill and judgment of the manager, 
who must hasten or delay the operations so as to suit the progress 


* Experience/’ writes Mr Harding, ** has taught us how to keep or store the 

cheese after it is made. At first we thought it best to keep it for a time in a damp 
cool place, at about 45^* F., but we soon found that such a low temperature injured 
rather than improved the flavour. We therefore introducec^ stoves into the cheese- 
room, and at once placed the cheeses from the press at a temperature of from 60° to 
70° or 80°. By this method we found that a properly-made cheese would much 
sooner ripen, and I have sometimes known our own cheese cut over the counter at the 
highest price in Bath and Bristol before it was three months old, although it would 
bo 9 or 10 inches in thickness, and 60 or 70 lb. in weight.” 
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of acidification and other changes which are sometimes influenced 
by occult and unforeseen causes ; and although the above be an 
accurate description of the best mode of making Cheddar cheese, 
no description, however graphic, can equal seeine the thing 
done. To observe and note tne condition of the milk and curd, 
&c., in their different stages, to acquire correctness and dexterity 
in the manipulations, and to learn to give style and finish to the 
cheeses, requires the exercise of all the senses. Agricultural 
societies wishing to introduce the system would do well to follow 
the public-spirited example set by the Ayrshire Agricultural 
Association in bringing Mr and Mrs Harding from England to 
perform and explain the process, or to imitate those who, to per- 
fect themselves, went to learn it in Mr Harding's own dairy. 

As to the difference of these two varieties, the reader will per- 
ceive that, as regards the mechanical part of the process, the Cheadar 
is the more simple. The difference, however, is not to be found 
in the operations but in the chemical conditions, or in the appli- 
cation of those agents which operate upon the milk, and affect the 
chemical and physical character of the cheese, viz., rennet, acidity, 
and temperature, all of which, although producing different re- 
sults, are to a certain extent equivalent to or substitutes for one 
another in coagulating energy. 

In the Dunlop, coagulation is effected rapidly, with a large 
quantity of rennet at a high temperature, and an alkaline or 
neutral condition of the milk. 

In the Cheddar, coagulation is slowly effected, with a small 
quantity of rennet at a low tempeiaturc, in presence of a free acid, 
or an acid reaction of the milk ; thus inducing at the very com- 
mencement different changes, which are further affected by the 
modes of separating the whey. 

In the Dunlop, the whey is separated by a process of continuous 
manipulation and mechanical force ; in the Cheddar there is little 
manipulation, the separation of the whey being effected by the 
natural contraction and precipitation of tlie curd, aided by the 
chemical action of heat applied in the heated whey. 

In so far, therefore, as the separation of the whey is concerned, 
the Dunlop may be said to be a mechanical, the Cbe<mar a chemical 
process. 

As to the comparative advantages of these two varieties, the 
reporter, after a careful investigation, has come to the conclusion 
arrived at by all who have fairly tried both modes, that the ad- 
vantages are wholly on the side of the Cheddar.* 

These advantages, which are of an economical, dietetic, and 
commercial character, may be stated to be the saving of labour, 
the production from the milk of a larger quantity and a better 


See Appendix, No. IT. 
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quality of cheese, which sells in the general market, on an average 
of years, at about £20 per ton more than Dunlop. This very year 
(1858), while the farmers' price for Dunlop was only from £ 4.8 
to £o0 per ton, Mr Harding, at the same period, sold his cheese at 
nearly £80 per ton. So much for the commercial advantage. 

In regard to the dietetic : The too energetic coagulation and 
the mechanical force emploved in separating the whey, causes the 
smothered fermentation which proouces the crude quality and 
tenacity of texture characteristic of Dunlop cheese, and which 
makes it so indissoluble and difficult to digest. 

The gentle coagulation and acid reaction of the milk, together 
with chemical means in separating the whey, gives to Cheddar 
its rich appearance and quality, and that peculiar mellow texture 
which renders it so soluble and easy of digestion, and consequently 
more nutritive than Dunlop. The flavour or relish is supposed to 
be due in some measure to tho delicious aroma of the whey de- 
veloped in the heating, and absorbed by the curd in the pro- 
cess of “ scalding." A full and fine flavour might be imparted 
by distilling off tho aroma of the whey, and adding it to the curd 
when being made up into a cheese. 

As to tho economical advantages : The mode in which the saving 
of labour is effected will readily occur to the reader. The larger 
quantity, as determined by experiment, probably arises from the 
presence of a free acid in the milk, which, acting as an additional 
coagulating agent, either assists or coagulates some substance in 
the milk not coagulable by rennet or in an alkaline o** neutral 
condition, and thus precipitates from the milk a larger quantity of 
curd ; at least the curd relinquishes more readily its attraction for 
the whey, which comes away more thin and limpid than in the 
Dunlop. The larger quantity also arises from the substance of tho 
curd not being forced out in the form of white whey, as takes 
place in the Dunlop by the excessive manipulation and pressing in 
the dreeper. 

In Cheddar cheese there is likewise a better combination of the 
caseous and butyraceous constituents than what obtains in Dunlop, 
which accounts for its more stable character. In the manufacture, 
the dairymaid finds less oil in the cloths — tho cheese stands ripen- 
ing at a much higher temperature — and is better suited than Dunlop 
for export to warm countries. To ascertain the cause of these dif- 
ferent qualities belongs to the domain of chemistry. It may bo 
mentioned that they are chiefly due to the result of some chemical 
change that takes place only when a free acid is present in the milk 
when it is set with the rennet. 

• ^ The cause of the superior quality of English cheese, which 
hitherto has been attributed to the pastures,* will bo found to bo 


Seo Appendix, No. 1. 
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owing chiefly and simply to a more perfect acidification, or lactic 
fermentation, so to speak, in the early stages of the process, induced 
by gentle coagulation, and an acid reaction of the milk. 

It is, however, not to be expected that the conditions of the mode 
just described will prove to be the conditions best suited to the 
circumstances of every farm for producing the Cheddar texture and 
flavour. It may happen that on some situations the milk may 
require to be more or less acid ; that on some pastures the tem- 
perature should be higher or lower when it is set with the rennet ; 
or that on some soils the whey must be more or less heated. Neither 
is it to be supposed that Cheddar cheese has yet anywhere been 
made of such super-excellence as not to be surpassed. As the most 
suitable conditions for tliQ circumstances of different farms can only 
be found out or improvement made by experiment and observation, 
means by which much has been and may yet be learned, and as 
experiments and observations can only be available when accurately 
kept and recorded, the reporter, with the view of encouraging 
improvement by supplying in so far the means, has framed the 
annexed Table for registering the conditions, or observations of the 
conditions, under which the cheese is made. 

Each cheese to be dated with characters made of wood, or a 
piece of wire, for the month and day of the month corresponding 
to the entry in the table ; so that at any future time, by turning 
up the register, reference can at once be had to the conditions under 
which the cheese was made. 

It will be observed that some of the columns in the Table are 
designed to collect information of a statistical nature, which w ould 
prove useful in the elucidation of collateral points of scientific 
and practical interest. 

Such a register or history, giving precisely the conditions on 
which they were made, should be sent in with every cheese 
exhibited for a prize. The mere exhibition of a cheese without 
knowing how it is made, communicates.no information, or leads to 
little improvement. Like the cattle, they should bring their 
pedigree"’ along with them. 

The annexed Table is only submitted as a specimen which may 
be improved or modified to suit the objects in view. Such a Table, 
framed so as to record every condition of the manufacture, &c., will 
be indispensable should the Society resolve on offering well-directed 
experiments in cheesemaking, or of instituting an investigation 
into the nature and causes of the changes that take place, a know- 
ledge of which would be of so much importance in the practical 
department. It is not to be wondered at that a great desire exists 
for the elucidation of the scientific principles involved, as there is* 
scarcely any art, it is to be regretted, more destitute of well-ascer- 
tained facta We have nothing but vague and conflicting opinions 
on many essential points instead. 
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Most dairy^managers are aware that rennet, acids, and tempera- 
ture, are the agents that govern the changes of the milk ; but in 
what manner, and to what extent, is very far from being known 
as it ought to be. 

The separate and combined influence of these agents on the 
quality and quantity of the cheese, affords an untrodden and fertile 
neld for conjoined practical and analytical research, which could 
not fail to result in important material and interesting intellectual 
rewards; a field which, it is to be hoped, will soon be entered upon. 

The reporter has only to add in conclusion, that from the favour- 
able nature of the soil and climate — the high intelligence — the 
spirit of enterprise and industry of the people — there is perhaps no 
part of the world better adapted for the successful manufacture of 
cheese of the first quality than the dairy flistricts of Scotland. 

These natural resources, the proper appreciation of which would 
increase so much the internal wealth ana general prosperity, had 
their claims pressed on public attention more than forty years ago, 
by the late distinguished President of the Board of Agriculture, 
who has recorded his opinion, that “ the dairy Is perhaps the most 
pleasing of all the departments of husbandry, and that by convert- 
ing herbage into milk by means of a dairy-stock, is the most pro- 
fitable mode of employing it, and the most productive of human 
food, and that it is supposed that the same quantity of herbage that 
would add 224 lb. to the weight of an ox, would produce 18(K) 
Scotch pints (900 English gallons) of milk, or 860 lb. of cheese, be- 
sides the flesh that would be obtained by feeding pigs with the whey.” 

This opinion is concurred in by Professor Low, who observes 
that, by means of the dairy, a larger quantity of nutriment can be 
obtained from the consumption of an equal quantity of herbage, 
than by any other species of feeding. There is, however, another 
view in which the manufacture of cheese should be considered in 
the production of human food — viz., its high nutritive value. Ac- 
cording to the result of analysis by eminent chemists, full-milk 
cheese contains sanguineous or flesh-forming constituents, 31 .02 ; 
respiratory or heat-giving substances, 25.30 ; while butcher-meat, 
as found in the market, contains only 22.30 of the former, and 
14.30 of the latter ; or, in other words, 1 lb. of cheese is equal in 
theoretical nutritive value to a little more than lb. of beef. 
Johnston (at page 1027 of Lectures) states that, “ to supply to 
the body the daily waste of 3 ounces of fibrin, there must be 
eaten about 14 ounces of fresh beef or mutton, or 7 ounces of 
cheese.” 

As the character of the cheese is chiefly determined b^ the mode 
of manufacture ^ — a fact now satisfactorily attested — the importance 

* This important fact, first promulgated in * ** Observations on Cheosemakiug,’’ has 
now been proved to a demonstration. 

“ Whilst in Ayrshire,” writes Mr Harding, ** we made cheese in almost every part 
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of giving to the daitymaid every aid which science and ingenuity 
can supply, scarcely requires to be mentioned, but the reporter 
cannot close without offering a few remarks on the commercial 
aspect of the subject. 

Animated by new views, and stimulated by the success that has 
attended the into'oduction of an improved mode of manufacture, a 
spirit of improvement has been awakened in the daily districts, 
which, if not damped by causes which individual enterprise cannot 
overcome, will not fail in leading to high results. 

A quality of cheese is now made in several dairy districts, that 
will rival the best English in any market ; but now that it is pro- 
duced, the want of a suitable maiket is greatly felt. 

The local dealers, it is said, arc opposed to any change that will 
raise the price. It is likely more correct to say, that having, as 
yet no connection for the sale of imitation Cheddar, the local 
dealers do not encourage adapting the cheese for any other than 
the local raaiket. The farmers, on the other hand, have no love 
of consigning, and here the matter stands. 

It will readily occur to any one conversant with the practmal 
and commercial bearings of the subject, and wbo has watched the 
phases of the cheesemaking movement, that aeme remedy for this 
state of affairs would be the institution of a great cheese fair or 
tryst, such as would be worthy of Scottish enterprise, which would 
be attended by merchants or their agents from all parts Were 
such a fair established, its business could be transacted at a time 
when the summer cheeses were ready, and to it the softest cheeses 
might be safely carried in hampers. The city of Glasgow will at 
once occur as the most suitable place ; but wherever it may be held, 
until such a market is established, the laudable efforts of Scotch 
dairymaids will be inadequately rewarded, and the dairy resources 
of Scotland remain undeveloped. 


of tho country; and whether it >\as from the old postures of Cumnock, the forced 
Italian lyegrass at Cumming Paik, or the heather of Corwar, the cheese was urn- 
form in texture, quality, and flivoui ; if theie was any sensible difference, our im 
pression was that the best article was made at Corwar. Three of tho cheeses, made 
at as many different places, were transferred to our own cheese room, and were it not 
for the pnvato mark upon them, we could not have discovered them amongst our 
own ” 
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Appendix, No. I. 

The old pastures of England are often referred to, as if Scot- 
land was placed at hopeless disadvantage. There can be no ques- 
tion that milk from old pastures yields richer cheese, and more of 
it, than an equal quantity of milk from our young pastures ; but it 
must be remembered that this is due much less to the age of the 
pastures, than to the different plants of which they are composed. 

Old pastures are stocked with a great many genera and species 
of the most nutritious plants, and as every plant extracts from the 
soil and the atmosphere something peculiar to its kind, old pas- 
tures, it is clear, must present a far greater variety of stimulating 
and nutritive alimentary principles, and consequently a far more 
varied and generous food, than pastures composed of only a few 
varieties, such as our young ones can yield. 

If to the plants, then, old pastures owe their richness, may not 
our young pastures be made as rich as any old ones? This would 
seem to depend on the seeds we sow. 

In support of this supposition, the following list of plants, 
arranged according to their nutritive values — as determined by 
analytical research — may bo adduced, as it will at least show that 
perennial ryegrass and white clover, the plants which form the 
principal part of our young pastures, stand very low in the 
scale : — 


Scientific Names. 

Common Names. 

Nutritive Value. 

Phleme pratense. 

Timothy grass. 

27.71. 

Cynosurua cristatus. 

Crested dogstail. 

22,71. 

Dactylos glomerata. 

Cocksfoot. 

17.68. 

Lolium Italicum. 

Italian ryegrass. 

17.36. 

Pod pratousis. 

Smooth-stalked meadow grass. 

16.66. 

Festuca duriuscula. 

Hard fescue. 

16.16. 

Trifolium pratense perenne. 

Cow-grass. 

16.71. 

Holcus lauatus. 

Yorkshire fog. 

16.41. 

Lolium perenne. 

Perennial ryegrass. 

16.38. 

Medicago lupullua. 

Yellow clover. 

18.40. 

Pod trivialis. 

Bough-stalked meadow-grass. 

13.12. 

Trifolium pratense. 

Common red clover. 

12.72. 

Trifolium repens. 

. Festuca pratouses. 

White clover. 

Meadow fescue, one of the best 

11.94. 


grasses, as well os other fes- 
cues, have been overlooked. 


If any doubt the accuracy of the above results, or desire further 
proof, they c|m appeal to the highest authorities in the matter — 
the cattle. Let them sow the cultivated natural and artificial 
grasses separately in a field, as the writer has done, and they will 
find that the cattle will eat most of the other grasses almost out of 
the ground before they will touch perennial ryegrass and white 
clover. 

Many farmers, advancing with the progress made by the intro- 
duction of new grasses, have for long adopted a more enlightened 
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and liberal practice in sowing down ; but the pastures generally 
yield only a scanty innutritions herbage, compared with what they 
are capable of producing. 

Pasturing the soil with good plants is of equal importance with 
pasturing the graaa with good stock. Though little advanced, 
pastures form an important branch of our present system of rural 
economy, and one so intimately connected with improvements in 
cheesemaking and dairy stock as to claim eminent attention. 

To find out the grasses most relished by cattje, and the mixtures 
that assort and grow best, and are otherwise adapted to the ends 
in view, would form interesting subject for experiment and valu- 
able acquisition to our knowledge. 

To produce rich and productive pastures, we must anticipate 
nature by thoroughly stocking the land with a good variety of 
the best grasses, such as are palatable and nutritious; that resist 
drought, and grow at low temperatures ; that are large growers, 
and spring quickly after being cropped. It is necessary to give a 
liberal allowance of seed, in order to prevent the growth of worth- 
less and injurious indigenous plants ; and owing to their gregarious 
habits, grasses plant closest and thrive best when in considerable 
variety. 

Such a system of sowing down is more in accordance with the 
teachings of nature, which, in strewing the surface of the earth 
with a profuse variety of pasture-plants, meant to furnish to the 
herds and flocks nutriment fitted to replenish the waste and sustain 
the vigour of the animal functions. 

For one year in grass the following can be recommended : — 


Common ryegrass, 
Italian ryegrass, . 
Yorkshire fog, 
Timothy grass, . 
Red clover, 


1 bushel. 
1 „ 

2 „ 
51b. 

8 „ 


Appendix, No, 11. 

As advantages resulting from an improved make and trade in 
cheese, it may be stated that prices would rule steadier and be 
more remunerating; consumers would have better value for their 
money; dairy cattle, of good milking quality, would be more 
sought after, and attention more earnestly turned to the improve- 
naent of their breed, the elements of which should Ijp sought for 
in \he source whence the Ayrshire breed of cattle sprung — the 
deep-milking Holderness, and the cream-giving Alderney (crosses 
from which often combine the excellences of both), or amongst 
some of the famed Continental dairy breeds, whence the Holdcfr- 
ness was derived. And here opens a field of enterprise worthy the 
consideration of those wishing to do something for their day and 
generation. When there exist so much energy and desire for 
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impfovmg our dairy breed, as expressed by the sums annuallpr 
spent in premiums, it is somewhat strange we are so slow to proht 
by the example set us nearly a hundred years ago by our ances- 
tors. When the few animals which they introduced originated (in 
a manner accidentally) such a breed as the Ayrshire, what might 
be done in the present day, with our knowledge of breeds and 
breeding, and the facilities of communication? 

Existing dairies, likewise, would be increased, for which there is 
ample resource in our improvable pastures, and food that may bo 
supplied in the stall ; ana this would lead to the conversion of the 
liquid refuse of the farm- into herbage by means of Italian rye- 
grass, the luscious grass from which the celebrated Parmesan 
cheese is made, and also to the extended cultivation of the generous 
cabbage, which likewise rejoices in liquids. 

Increased supplies of whey, again, would stimulate improve- 
ment in another important branch of rural economy, the breeding 
and feeding of pigs. The result, in short, would be a great in- 
crease in our material wealth, which would ramify through all the 
industrial interests of the country. 


REPORT ON THE DRAINAGE OF HILL-FARMS. 

By Thomas Lawson, Carlarach, Ai:gyllBliire 
[Premium — The Medium Gold Medal ] 

The drainage of sheep-farms in mountainous districts, embrac- 
ing all kinds of soil, subsoils, and strata, acclivities of all degrees 
of swiftness, extensive tracts of table-land not unfrequently inter- 
vening at high elevations, and including that extraordinaiy pro- 
.duction, a flow-moss, has always been a much-controverted sub- 
ject-; and from the absence of essays or recorded experiments, 
preceding generations have not done much to elucidate it. The 
most beneficial manner of ridding hill-pastures of the injurious ex- 
cess of water, to which many of them are naturalljr subject, will 
always be much influenced by the quality of their soil, their eleva- 
tion, and the climate in which thejr are situated. The humidity 
of the atmosphere on the western hills of Scotland renders a more 
severe drainage necessary on them than is required on the midland 
and eastern hills, where a drier air more generally prevails. Prac- 
tice and observation are indispensable teachers in all operations 
connected with the improvement of the soil and its products ; and 
in no branch is this more strikingly developed than in the drain- 
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age of the various formations that are met with on the hills of 
Scotland. Still, although there is considerable difference in these 
formations of hill-pastures, it is quite possible to lay down a few 
general rules that may be safely appliea to effect a great improve- 
ment of pasturage, and be capable of adaptation to all varieties of 
8oUs and grasses, a due regard being paid to elevation and climate. 

I consider that on hill-pastures it is desirable to allow the water- 
level to approach very near the surface, and that drains be only 
applied to remove an excess of water, with a careful regard to re- 
tain an ample supply of moisture for the continuous production of 
grasses. Experience has shown that on a hill-pasture a very high 
water-level may be preserved without danger of injury, provided 
the water be not allowed to be in quite a stagnant state ; and in 
case of flow-mosses, nothing could be more injurious than an at- 
tempt' to improve them by any great extraction of water. Such a 
state of moisture has the effect of keeping up a more equable tem- 
perature, in the winter months, to the roots of the grasses, as well 
as supplying nutriment to their blades. And as such a high 
water-level could not be retained by tile-drains, when placed suffi- 
ciently deep to avoid speedy closing up by the penetration of grass 
roots, it may be fairly assumed that surface-drainage is most 
generally suited for hill-pasture. The objects to be attained are, 
to create for the sheep an improved pasturage, pure water, and 
a healthy atmosphere, which would allow of their being kept in 
greater numbers, and enable them to attain to a larger size and 
higher condition. 

Assuming that surface-drains are most adaptable for hill-pas- 
tures, the size of the drain that combines most efficiency in pro- 
portion to its cost, for ordinary purposes, is 24 inches wide at 
top and 6 inches wide at bottom, with a perpendicular depth of 16 
inches. A lighter depth, on penetrable subsoils, would be liable to 
early closing by the growth of vegetable matter in the bottom ; 
and a greater depth would render it difficult for a young lamb to 
get out, and would obstruct the necessary access of sheep to water, 
a liberal supply of which is advisable for all ruminating animals ; 
and any increase of depth beyond 16 inches much increases the 
cost. They should be cut clean, the turf sod being placed 10 
inches from the edge of the lower side of the drain, and the bottom 
clearings thrown beyond it ; they will thus not be liable to be 
dragged into the drain. Direct-action drains (viz. those put in on 
the quickest descent) are most effective, and should be adopted on 
land of first quality : such land is generally indicated by the pre- 
sence of Bullsnout (tufted-hair grass), Bluo-point (tufted bog or 
blue sedge), Wild Scavv (devil’s bit), Spart (blunt-flowered rush), 
and common rush ; and any danger of such drains washing deep 
can be avoided by putting them in not more than 9’ yards apart, 
and not running them extreme distances ere they are delivered 
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into main drains. , The cost of such drainage is too great for poor 
or peaty surfaces producing little but Stool-bent (goose-corn), 
Deer-hair (marsh spiked rush), Wire-bent, and Flj^ing-bent (blue- 
bent) ; but on such ranges, gentle declinating drains, at an .angle 
that will allow a fall of 1 in 25, and placed 36 yards a{)art, may 
be applied with beneficial results. Flow-mosses abound in Draw- 
ling (liare’s-tail cotton-grass), and are benefited by having drains 
put in not less than 60 yards apart These mosses require a full 
surface water-level, and drains at that distance will not do more 
than carry off the excess, whilst they will much facilitate the 
entry of sheep on to them, increase their scope over them, and 
aid their easy return to their lairs when satiated. Those 
drains should commence from such parts as present a sort of 
highway entry from the other lands ; and the proper placing of 
the drain-sods will be here found of great importance, forming a 
sort of elevated platform very useful as a sheep-track, particularly 
in cases of snow. 

The important item of cost varies with the price of labour, 
and will range between Id. and 2d. for seven yards, and gene- 
rally be found at l^d. for that length. A less definite opinion 
can be formed of their durability, as efficiently-cut drains Will 
sometimes close in nine years, whilst on a favourable soil and 
subsoil they will remain unimpaired over twenty years. Thin 
soils, with rocky bottoms, grow up most quickly, and on clay 
subsoils their durability is extreme, and these are further effected 
by a slow or rapid descent. Main drains need not necessarily be 
either wider or deeper than ordinary ones, their principal object 
being to avoid washing, to carry water for irrigation purposes, or 
to discharge (without waste) excesses from a higher level into the 
natural channels and rivulets that always abound in mountainous 
districts. 

The drainage of hill-pastures will always be largely influenced 
by the increased returns expected thereoy, and should always 
be preceded by a careful examination of their elevation, climate, 
and the grasses they contain ; and it will occasionally be found 
that one portion of a hill derives a largely-increased value 
from its proximity to another portion of a different description ; 
and ^ on account of a beneficial blending of pasturage, the wet 
portion may warrant a greater outlay, or even require less drain- < 
age, than where an equality of herbage prevails. In some places 
a single drain will be all that is necessary to free a considerable 
breadth of land placed at a lower level ; arterial springs will, at 
their source, often form a shaking bog or quicksand, and these are 
best disposed of by putting in a deep close drain for a short dis- 
tance ; and where that is not practicable, the surface-drain can only 
be safely carried to the edge of the quicksand, as to break the 
turf without entirely removing the water from the broken soil 
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would roally make a trap for drownine sheep. Some pastures 
have a local tendency to produce rot in ueep, and in such cases a 
deeper sinking of the water-level, although in a gradual manner, 
is more necessary than on pastures free from such an influence ; and 
on good soils much addicted to rot, it is often advisable to put in 
tile-drains at a deep level. The description of stock to be kept, 
and method of farming, should always have due weight in draining, 
as ewes require a more moist pasturage than wedders. Some hill 
farms produce and sustain a continuous supply of grasses at all 
seasons for a full stock of sheep ; others abound in very rich pas- 
turage for the summer months, and afioi J but little winter keep ; 
and a few hill-pastures, during many of the winter months, are so 
generally covered with snow that their drainage will properly be 
conducted with a view to the increased production of such grasses 
as are favourable for consumption during their accessible period. 

Much of the drainage of hill-farms can be beneflcially combined 
with the irrigation of such parts as suffer from too great a drain- 
age by natural causes, except where pastures have any tendency 
to produce rot, as on such land irrigation would much increase 
that destructive disease. The water that will be found most 
valuable for irrigation purposes generally comes off a mossy soil 
or limestone strata Some springs that are highly impregnated 
with decomposed minerals are very injurious to grasses. The 
drainage of land both removes the water from the springs in the 
soil and lessens the atmospheric supplies. It is always desirable 
to ascertain from what cause the excess arises, and having ascer- 
tained how much of it owes its presence to arterial springs, to 
capillary attraction, and to atmospheric supply, regulate the drain- 
age accordingly. The main-drains form the first step in actual 
operations, and except where a stratified foundation can be got, 
they may be put in with a gradient of one in thirty ; the rule 
being, where drains are short, or the water supply small, swifter 
gradients are necessary, and longer runs may be -safely used, and 
the greater the quantity of water to be taken ^ay, the slower the 

f raaient ought to be ; and from these main-drains cut such branch 
rains as may seem warranted by the acclivities and herbage — 
always going in a straight line with direct-action drains ; and in 
such as are at an angle, keeping as straight as is consistent with a 
proper level, although never neglecting to adopt, as far as safety 
will admit, any natural attempts the water may have made to 
relieve Itself. 

The following Table will show the cost per acre of surface- 
drains, exclusive of main-drains: — 
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Some parts of hill-pastures are so much injured by an excess of 
water that the improvement of the herbage by draining will not 
be less than 500 per cent on the annual value, and to that must 
be added the contingent benefits of increased purity of water and 
an improved atmosphere ; and by efficient drainage the stagnant 
water is removed that forms a breeding nursery for many insects 
that annoy and injure sheep stock. Drains on the direct-action 
principle will generally remain efficient for sixteen years, the 
herbage attaining its full benefits by the fourth year, and continu- 
ing unimpaired so long as the drains are kept m an active state. 
Drains on the declinating angle principle may be expected to re- 
main efficient for ten yeara Drains on a “ flow-moss" will re- 
main perfect for twenty years. The increased value of the herbage 
on such mosses will bo slight, the accruing benefits being the in- 
creased access to and from such eccentric but useful additions to 
hill-pastures. In all. cases of drainage I have found a continuous 
accession of drains more useful than what is called a full course of 
‘drains put in at distant intervals ; and land that has been once 
drainea on a proper principle should never be allowed to retro- 
grade, it being always much easier to retain a good herbage than 
to renew it when injured. A gradual drainage is safest, as it 
enables the operator to attain the proper water-level, and thereby 
avoid possible injury by over-drainage. The general health of 
sheep is much promoted by keeping their pasture judiciously 
drained ; they will be maintained in a more uniform condition, 
their size will be increased, and their wool will be improved in 
quality, although it may not be increased in quantity. The main 
source from whence the reimbursement may be expected is in the 
Increased number of sheep that drainage enables a hill-pasture to 
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efficiently maintain ; and although there will be great extremes in 
the improved value of the pastures, yet the ordinary return may 
be fairly estimated at from 25 to 35 per cent on the outlay of the 
draining costs as soon as the new class of grasses created by the 
drainage have obtained possession of the soil; and by a conti- 
nuous drainage a large net increase in the annual returns may 
be permanently established. The greatest benefits will be acquired 
in a humid climate. Water is one of our greatest fertilisers^ and 
its secretion on bill-pastures is a very valuable natural in*igation, 
and requires only a trifling aid from science to be converted into 
a most useful adjunct for increasing the quantity and improving 
the quality of grasses on mountain>pasturea 


PROCEEDINGS IN THE LABORATORY 


By Professor Anderson, M.D., Chemist to the Society. 

I.— ON THE COMPOSITION AND VALUE OF FISH-MANURE. 

Some years since, public attention was directed to the lafge 
quantities of fish unsuited for human food, and of offal collected at 
the large fish-curing establishments existing in various parts of the 
coast. The good effects obtained by their application as manure 
by farmers in the neighbourhood, suggested the importance of con- 
verting them into a portable form, so as to insure the use of that 
large proportion for which there existed no demand in their natural 
state ; ana it was pointed out that if this could be done, the supply 
of refuse fish might be greatly increased, it being at present a 
common practice among fishermen to throw into the sea all the 
inedible fish, whereas if a demand existed for them, they would all 
bo brought to shore. The result of this^suggestion was, that a large 
number of patents for methods of treating fish and offal were taken; 
but few, if any, of them have come into operation on the large scale ; 
and, at all events, the manufacture has attained no extension, ana 
the prospects of an abundant supply of manure from this source are 
at the present moment as distant as ever. The principal cause of 
this result appears to be the too great complexity o£ the methods 
of manufacture which were suggested, and which required, in many 
instances, expensive and complicated machinery, or too costly 
materials. The former of these is a difficulty of the most serious 
character, because there are few, if any, places where the supply uf 
fi^ is sufficiently large to enable expensive machinery to be worked 
with profit; and the irregularity of the supply, and the total cessa- 
tion of fishing, during a considerable part of the year, render it 
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impofleible to carry on the works with that regularity which is the 
soul of all manufacturing processes in which machinery is employed. 

As a necessary consequence of these expensive processes, the cost 
of the manure produced was excessive; and farmers, contrasting it 
with guano and other manufactured manures, and finding that they 
were materially cheaper, naturally evinced a preference for those 
which they had been accustomed to use, and refused to give a price 
which would remunerate the manufacturer. 

The failure of these processes, however, should not lead to the 
conclusion that it is impossible to convert fish into a dry manure, 
but should rather direct attention to the contrivance of simpler and 
easier processes. The truth is, that there has been a great deal of 
misunderstanding as to what is required to make such substances 
portable. The manufacturers of manures are rarely familiar with 
the principles of the art they practise, and being strongly impressed 
with the importance of rendering manures soluble, have most com- 
monly made treatment with sulphuric acid in some way or other 
a fundamental part of their process ; whereas, in this case, at least, 
all that is requisite is to remove the water, and to reduce the dry 
residue to a pulverulent state. To effect this object, no compli- 
cated apparatus is necessary, all that is required being a stove or 
flat drying surface, heated either by a small furnace, with flues 
passing backwards and forwards, or by means of steam, the latter 
being preferable A thin layer of the moist fish or oflfal being laid 
upon tnis, might be rapidly dried and converted into a proper state 
before putrefaction commenced, and a manure be produced which 
would have comparatively little smell. As regards its value, there 
is some difSculty in forming an opinion ; but some guide may be 
afforded by reference to the composition of such manures of this 
kind as have appeared in the market, analyses of several of which 
have at different times been made in the laboratory. The first of 
them to which I shall refer are two samples made on the east coast 
of England, by a process, with the nature of which I am un- 
acquainted. They were found to contain : — 


Water, 

Organic matter, 
Phosphates, . 
Sulphate of lime, 
Common salt, . 
Sand, . 


I. 

11. 

9.77 

12.15 

58.55 

65.27 

4.72 

6.44 

1.68 

1.71 

26 49 

22.29 

3.84 

2.14 


100.00 100.00 

Ammonia, ...... 0.20 7.63 

If we estimate these according to the plan used for guanos, then 
No. I. is worth about £4, 12s., and No. II, £5, 10s. per ton, — ^values 
which are certainly not very high. We must take into account, 
however, the large quantity of common salt, which materially re- 
dnces the value ; and if it were possible to exclude this substance. 
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which wc shall immedtatclj see can be done, then the value of these 
samples would be about £5, 15s., and £6, Ids. respectively. 

Another sample, the source of which I have been unable to ascer- 
tain, but which 1 believe to have been offered for sale in Liverpool, 
contained 


Water, , . 

• • 




7.55 

Oi^ganic matter, 





87 45 

PhoephateB, 

, 




0.55 

Carbonate of lime, 

, , 




0.46 

Alkaline salts, 

, , 




2 65 

Sand, 

- ' 




1.45 

100.00 

Ammonia, . 

* . 

. 

. 

. 

7J29 


The absence of common salt in this case, except to a very small 
extent in the alkaline salts, shows the possibility of producing a 
manure without that substance; but in this case the value is some- 
what lower, owing to the trifling proportion of phosphates. It does 
not exceed £4, 16s. per ton. It is probable that in this case some 
charcoal or other organic matter bad been mixed with the fish, 
with the view of its acting as an antiseptic during the process of 
manufacture; but on this point I am unable to speak positively. 

The last sample to which I shall refer was manufactured on the 
Portuguese coast, whence it was imported into this country. It is 
of a totally different nature from the others, sulphuric acia having 
obviously been used to some extent in the process, and sulphate 
of lime apparently added as a drier. For this reason its value 
must be estimated on the same principle as that of a superphosphate, 
which, indeed, it somewhat resembles in composition. 


Water, ........ 14.04 

Organic matter, ....... 27.77 

Biphosphate of lime equivalent to 7.00 bone-earth made soluble, 4.48 

Insoluble phosphates, . . ... . . 1.60 

Sulphate of lime, ....... 36.17 

Alkaline salts, ....... 6.14 

Sand, ........ 9.80 

100.00 ' 

Ammonia, ........ 2.10 


This manure is worth only £S, 16s. per ton, and this value is 
chiefly derived from the biphospbate of lime it contains. 

Fish-manures have usually been offered for sale ^t from £8 to 
£9 per ton ; and at this price there is obviously no inducement to 
buy them, and hence the failure of the manufacture. But it is still 
a question whether, setting aside all complex processes, and simply 
confining the process to mrying the fish and offal, it might not be 
possible to produce a manure which could be sold at a pri^ suffi- 
ciently low to create a demand. The point on which this must 
mainly depend, is the price at which the raw material can be ob* 



78 


PSOOEEDINQS IN TUE LABOBATOBY. 


tamed. At present we believe fish-refuse may be got for 8s. or 
10s. per ton ; and as it will require four or «five tons to make one 
ton of manure, the raw material may be taken to cost about £2 per 
ton ; and allowing the same sun! for the cost of manufacture, the 

t rice at the works would be £4 per ton, which would be increased, 
y retailer's profit, &c., to £6 when it came into the hands of 
the farmer. This price would exceed the value of any of the 
samples of which the analyses have been given above ; but then 
it is probable that the q[uality of the manure would also greatly 
exceed any of them; in fact, if properly manufactured, it can 
scarcely be doubted that a manure fully equal to that value might 
be produced. It is extremely desirable, for the interests of agricul- 
ture, that some trial should be made, so as to ascertain whether 
it be practicable to produce such a manure with profit. One 
thing, however, is certain, that if it is to be done at all, it ought 
not to be taken up^as a separate branch of manufacture, but 
should be carried out by the fish-curers, who ought to convert 
their own refuse into manure. Any other plan, involving, as it 
must necessarily do, considerable cost in transporting the raw 
material from one place to another, is not likely to succeed. On 
the coast of Scotland, there are many places where abundance of 
fish is to be obtained; and it is much to be desired that some 
enterprising persons could be found to make a trial of this manu- 
facture. 


n.— ON the’ COMPOSITION OF A MANURE FOUND IN CAVES 
FREQUENTED BY BATS. 

I have lately had occasion to examine a sample of a manure 
produced by bats, and which may, in fact, bo considered as a new 
kind of guano. It is found in caves in some of the West Indian 
Islands, and is in the form of an exceedingly light and bulkj 
brown powder, consisting in part of small crystalline scales, and is 
almost devoid of smell. Its analysis, made in the usual manner 
adopted for guano, gave the following results; — 


Water, .... 


13 66 

Organic matter and ammoniiical salts, 


64.12 

Phosphates, 


16.14 

Carbonate of lime, 


6.28 

Alkaline salts, 


Traces 

Sand, .... 


1.40 

100.00 

Ammonia, .... 

• 

. . 9.65 


I have no information regarding the extent of the deposits of 
this substance, but, in the present dearth of ammoniacal manures, 
it deserves notice, from its containing a larger quantity of ammonia 
than any manure at present in the market, except Peruvian guano. 
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Its calculated value Is sufficient to make it of importance, and to 
induce an attempt being made to import it into this country ; it is, 
in fact, worth about JP7 per ton, — a price amply sufficient to remu- 
nerate the importers. The only dimculty lies in its bulky nature, 
which would probably be objectionable, although it is probable 
that the sample I received may be lighter than it is in its natural 
condition. 

HI. — ON BOMB KINDS OF LINSEED CAKE AT PRESENT IN THE MARKET, 

Some years since, I published in the Transactions of the Society 
an extensive series of analyses of oil-cakes from different localities, 
the results of which led me to the conclusion that the variations in 
its quality were by no means great, and that the farmer was pretty 
sure in all cases to obtain a genuine article. For a considerable 
period after the publication of that paper, my opinion remained 
unchanged ; but within the last year or two I have had occasion to 
examine several samples of adulterated oil-cake, and a notice of a 
remarkable instance in which a large quantity of grass-seeds were 
found in a cake, appears in the last volume of the Transactions. 
During the past year I have analysed several samples of cake, 
which present a remarkable deficiency in the proportion of albu- 
minous matters. In the paper already referred to I stated that 
good oil-cake usually contains from 4 to 4.5 per cent of nitrogen, 
corresponding to from 25 to 28 per cent of albuminous compounds, 
and 10 or 12 of oil; and Mr Way arrived at similar results from 
his analyses. The extent of deviation from these limits was always 
extremely small ; but at present, numerous samples of oil-cake are 
met with which are materially under this standard, as exemplified 
by the following analyses : — 


Water, 


I. 

5 65 

n. 

11.21 

m. 

12.20 

Oil 


10.72 

8.68 

10.22 

Albuminous compounds, 


19.81 

21.44 

20.95 

Starch, gum, Aa, 


4$.97 

40.92 

89.48 

Fibre, 


11.25 

8.00 

7.65 

Ash, .... 


7.10 

9.75 

9.50 

Nitrogen, 


100.00 

8.09 

100.00 

8.48 

100.00 

8.34 


In these cases the albuminous compounds are 5 or 6 per cent 
under the proportion usually found in good cake, ana this is 
accompaniea also by a rather low per-centage of oil. On examin- 
ing these samples, nothing; particular was observable ; they were 
all well pressed, and uniform in appearance, and the eye was 
unable to detect any foreign seeds which might have been mi^ed 
with the linseed. In No. 3, it is true, the quantity of small black 
seeds, so often seen in oil-ciuce, was large ; but still not so ^reat as 
to lead to the conclusion that the low per-centage of nitrogen 
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waa due to them. At the same time, it was undoubtedly an 
ferior oake, and bad produced intestinal irritation in the animals to 
which it bad been given. Nos. 1 and 2, however, to tlie eye were 
in every respect satisfactory^ and appeared to be free from any 
admixture of impurities. It is difficult to ascertain the causes of 
this peculiarity of composition; but it is obviously not due to 
admixture of any other oily seed; for all of those likely to be 
used, such as rape, poppy, and the like, contain as large a pro^ 

E ortion of albuminous matters' as linseed ; and it must be done 
y mixing with it some substance poor in nitrogen, previous to 
expression,^ and the substance, whatever it may, must have 
been very carefully mixed with the oil-seed. I have heard 
it stated that the addition of some substances to the linseed facili- 
tates the expression and increases the yield of oil ; but this ap- 
pears very doubtful, and certainly cannot have been the object in 
Nos. 1 and 3, where the oil is but little under the average quantity 
contained in ordinary oil-cake. In No. 2, where the expression 
has obviously been very complete^ the oil being decidedly under 
the average, we have the conditions favourable to the highest per- 
centage of nitrogenous * matter, and it is probable that some 
foreign matter has been added. 

In one instance in which samples of cake were sent to the 
laboratory for analysis, the inferiority was even more marked than 
in any of the preceding cases. Two cakes, taken from different 
parts of the same cargo, were found to differ materially in appear- 
ance, one being much darker than the other ; but, as far as their 
general appearance, jdrmness, and neatness of shape were concerned, 
there coula be little exception taken to them. One of these cakes 
contained — 


Water, 

Oil, 

Albuminous matters, 
Starch, gum, &c., . 
Fibre, 

Ash, 






10.53 

5.03 

19.56 

5141 

8.02 

5.45 

Nitrogen, , 






100.00 

8.13 


A complete analysis was not made of the other cake, but the per- 
centage of albuminous compounds and ash was determined, xwith 
the fmlowing results : — 

AlbuxDinouB compounds, . . . . . . 16 81 

Ash, . ..... .. 9.62 

Nitx^en, ........ 2.61 

Although the external appearance of these cakes was satisfactory, 
the careful examination of its interior, when carefully broken and 
split up in different directions, showed the presence of a number 
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of other seeds^and of fragments of fibre of the flax, and its inferiority 
was completely confirmed. It is dilBScult, however, to say whether, 
in this case, a deliberate adulteration had been practised or not ; 
for it is almost impossible to draw the line between that and care- 
lessness in the preparation of the seed. In fact, slovenly cultiva- 
tion of the crop grown for seed is no doubt often the cause of an 
inferiority which might be avoided with a very little care. I have 
been anxious to advert to this subject at present, because at no 
distant date I stated that adulterated and inferior oil-cakes were 
rare ; a statement which I believe to have been correct at the time 
it was made, but which is so no longer ; and it behoves feeders to 
be cautious in their purchases of cake, and to select only that 
which is of the best quality, and of which the purity can bo 
guaranteed. 


lY. — NOTB ON BOMB ADULTERATED MANURES. 

I am induced to direct attention at the present moment to the 
adulteration of manures, because 1 am satisned that, notwithstand- 
ing the many warnings which farmers have received as to the 
necessity of care in making their purchases, the extent to which 
adulterated and inferior manures are sold is increasing rather than 
diminishing. The facility with which chemistry detects the in- 
feriority of a manure would, if it were more widely made use of, 
soon extinguish adulteration ; but the unwary purchaser too often 
allows himself to be misled by the specious promises of dealers 
who assure liim that analysis is unnecessary, as he can guarantee 
the quality of the article he sells. Scarcely a week passes in which 
manures sold in this way are not brought to the laboratory, in re- 
gard to which suspicion has been excited long after the manure has 
been used and paid for, and when redress cannot be obtained 
except by having recourse to a long expensive and uncertain law- 
suit — the risk of which too often protects the adulterator from 
punishment. 

The carelessness of purchasers is conspicuously seen in the 
extent to which adulterated Peruvian guano is still sold; for 
although it is well known that it can be obtained genuine from 
one source only, and the seller can always prove to th^e buyer that 
what he sells is derived from that source, great quantities of guano 
are sold as genuine Peruvian, or under the more cautious title of 
Indirect Peruvian, which are grossly adulterated. I subjoin a few 
analyses of samples sold during the present season as Peruvian 
guano ; not that they present any novelty, for the adulterations 
are all of the same kind that have been in use for many years 
back, but merely to show their great inferiority and the immense 
loss thus entailed on the fanner. In fact, several of those samples 
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were sold at the full price of the genuine article; and when* the 
price was lower the difference was always very trifling : — 


Water, 

•I. 

12.30 

n. 

13.55 

m. 

9.86 

IV. 

9.95 

V, 

8.90 

Organic matter and ammoniaoal salts, 

16 93 

25.01 

41.92 

23.43 

20.10 

Phosphates, 

13.34 

26.50 

18.18 

16.50 

12 05 

Sulphate of lime, 

Carbonate of lime, 

7.68 

19.84 

2.11 

6.88 

• «« 

7.83 

... 

... 

... 

• •• 

Alkaline salts, 

2.86 

4.73 

6.71 

2.56 

6.15 

Sand, 

89.56 

10.37 

21.22 

40.68 

44.66 

Ammonia, 

100.00 

4.49 

100.00 

5.90 

100.00 

13.26 

100.00 

6.68 

100.00 

6.08 


The average value of these samples is under £6 per ton, so that 
the amount of money lost by the farmers must be very large. 
From what has come under my notice, I feel satisfied that several 
thousand tons of such guano are annually sold in Scotland, but a 
small proportion of which is detected. 

Inferior superphosphates are also extremely common. They 
are made, for the most part, from inferior materials, with an insuf- 
ficient supply of acid. A few examples of articles sold during the 
last few months will show the necessity of caution in regard to it 
also — 


Water, 

Ox|;anic matter, ...» 

Phosphate of lime, .... 
Equivalent to bohe--earth made soluble, 
Insoluble phosphates. 

Sulphate of lime, «... 

Alkaline salts, 

Sand, 


Ammonia, 


I. 

n 

m. 

9.31 

21.60 

13.08 

9.89 

11.62 

6.21 

2.27 

2.98 

1.06 

(3.55) 

(4.65) 

(1.65) 

17.40 

25.70 

5.80 

58.97 

23.66 

13.29 

1.91 

10.70 

2.31 

5.25 

8.80 

58.25 

100.00 

100.00 

100.00 

0.77 

1.82 

0.36 


1 have here selected three very bad samples, but between them 
and genuine superphosphates containing 12 or 13 percent of bi- 
phospbate ot lime, equivalent to 18 or 20 of soluble phosphates, 
many others might be given. Enough has been done^ however, 
to show that adulteration is abundant in this manure as well as 
in guano. It is remarkable how few cases occur in which the 
adulterators of manures are brought to punishment, and one 
reason 1 believe is, that whenever they see that a case can be 
made up against them, they come to terms with the purchaser ; 
and though in this way they must frequentl;^ make a loss, the 
large profit derived from adulteration, when it is undetected, must 
still make it a highly remunerative business. 
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THE MANURE OF OUR FARMS, ookbidsbeb with ebpecial bsfebence to 
ITS COMPOSITION, INCREASE, MANAGEMENT, and APPLICATION. 


By Henry Tanner, Professor of Agriculture, Queen’s College, Birmingham. 


[Premium — The Gold Medal.] 

The valuable fertilising matter we term farmyard manure, is 
a very variable and indefinite compound, generally composed of the 
straw which has been used as litter, intermixed with the excre- 
ments of live stock. Its quality takes a wide range according to 
the system adopted, and its quantity is equally regulated thereby ; 
whilst its extreme value places it in a pre-eminent position as the 
most useful of all manures. In order tliat a clear opinion may be 
formed upon this subject, I purpose in the following Beport to ex- 
plain of what substances the manure of our faim consists — ^how it 
may be increased in quantity---^it will then be desirable to trace the 
changes it undergoes by good and bad management — point out the 
channels by which loss is occasioned, or its fertilising powers in- 
creased — and then proceed to show how it may be most advan- 
tageously employed in promoting the fertility of the soil. 

As farmyard manure is a mixture of several kinds of straw with 
the excrements of various animals, we might reasonably have anti- 
cipated a great variation in its character and composition. Knowing 
as we do the composition of different varieties of straw, we can 
with some degree of accuracy determine what materials the litter 
contributes to the manure, but it is very difierent with the food 
which is consumed by the stock ; for although we may know the 
several ingredients which we offer to them as food, still, as animals, 
through different periods of life, and under changes of circumstances, 
make use of various portions of that food, sometimes in a greater, 
at other times in a less degree, it is manifest that the excrement, 
which is the residue, must be controlled by the demands of the 
system. For further illustration, let me refer to ihe growing animal 
which has to form its skeleton by accumulations ^from its food. 
Animals of this class, as well as those which are hreedingy and have 
to form the skeleton of their young, these have to draw upon the food 
for the materials of which the bones are composed, to a greater extent 
than an adult auimal which is not breeding. The food in such oases 
is almost entirely deprived of the carbonates, phosphates, and the 
alkalies as it passes through the system, and the excrements are 
proportionately impoverished. The same demand is made upon the 
TRANS.— OOTOBBE 1860. ^ 
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food of the milking animal; for milk— designed by nature to 
nourish the animal durine its growth — contains a large supply^ of 
these salts. We are all &miliar in practice with the comparative 
poorness of the manure from dairy or growing stock ; ana chemi- 
cal examinations clearly prove that this inferiority of character may 
be traced to the deficiency of the phosphates and alkalies. On the 
other hand, when we are dealing with animals which are more fully 
matured, and are fattening them for the butcher, the oily portion of 
the food is that which is ^iefly appropriated, whilst the residue or 
its substitute finds its way to the manure heap ; and such manure 
is notoriously of very superior quality. It may, however, be said, 
that the cause of this difiference must be traced to the richer food 
which is given to the latter class of animals. This is a valid objec- 
tion so far as it goes ; but the same kind of food given to a fatten- 
ing animal, and also to a dairy cow, will give a manure totally diffe- 
rent in fertilising powers. In the transference of vegetable and 
mineral matter into a form endowed with animal life, certain por- 
tions only are thus used, but the larger the proportion thus appro- 
priated, the more profitable will be the use of the food, because 
it assumes a more valuable form. The reason for this deficiency 
being pointed out, is to show the reader in what respect his manure 
is impoverished, and not in any way to show that it is a sacrifice he 
should avoid. Other circumstances will decide whether he should 
use his land for rearing young stock, or as dairy land, or for fatten- 
ing stock, or for a combination of the three ; but he should know 
and remember the relative influence of his system upon the manure, 
and ultimately upon the fertility of the land. 

For these reasons the composition of farmyard dung is very 
variable, and it is positively impossible to refer to any analy- 
sis as representing with certainty the composition of the manure of 
any farm ; but we shall fall into error if we therefore undervalue the 
importance of chemical analysis, for whilst I state that no standard 
can be given of general application, I am also bound to say that we 
derive much information by chemical analysis as regards the most 
economical and judicious course of management by which to regu- 
late its fermentation and decay. 

I extract from an English agricultural journal* the following 
Table, showing the composition and value of two samples of good 
farmyard manure, containing a general admixture of the excre- 
ments from horses, cattle, and pigs, such as would be produced upon 
a well-managed farm carrying out a mixed system of husbanary, 
but in different conditions : — 


* Bath and West of Englcmd Agricultural Joumcd^ vol. v. 
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CoMPoemoN and Valite of Good Fabmtard Manube. 



Fresh Manubi. 

Well Rotten. 



No. of lb. in 

Value. 

No. of lb. in 

Value. 

Price per 


each Ton. 

« d. 

each Ton. 

s. 

d. 

lb. 

Water, 

l,482i 

... 

l,689i 



«.. 

Soluble organic matter, 


2 0 

88 

4 

0 

Ammonia, 6d. 

Soluble inorganic matter, 

• as 


• ss 



Soluble silica. 






• •• 

Phosphate of lime, 

6f 

0 6 


0 

6} 


Lime, 

H 

... 

2} 



Magnesia, . 

... 

1 



• •• 

Potash, 

12} 

3 3| 

10 

2 

9 


Soda, 

u 

4 

f 



Oloride of sodium, 

} 





Sulphuric acid, . 


• •• 

4 




Carbonic, and loss. 

4} 

... 

2} 




Value of soluble matter, 

5 8} 


7 

T} 


• 


«. d. 

lb. 

8. 

d. 


Insoluble organic matter, 

677 

6 9 

287} 

4 

3 

Ammonia, 6d. 

Insoluble inorganic matter, 
Soluble silica, 


... 

• •• 


>.* 

... 

21} 

... 

32 


,, 


Insoluble silica, . 

12} 


22} 


,, 

... 

Oxide of iron and phoe 






phates, . 


6} 

21} 


8} Bone-earth at} 

Lime, , 

25 


37} 

,, 


... 

Magnesia, . 

Si 


2 




Potash, . « 

2} 

"h 

1 


*3} 


Soda, • 

} 


1 


Sulphuric acid, . 
Carbonic acid, and loss. 

n 

r 10} 

... 

4 

29 




2240 

7 11 

2240 

5 

3 




«. d. 


8. 

(i. 


Value of insoluble matter. 


7 11 


5 

3 

• •• 

Value of soluble matter, 


5 8} 


7 

8} 


Total value of a ton of manure. 

13 71 


12 

64 



Tins shows a value considerably above our general ideas of such 
manure, although we only value the prineipaT ingredients at their 
market value ; but it must be remembered that this manure bad 
been carefully preserved, and consequently was not injured by the 
loss of its soluble portions. It is worthy of notice in passing, how 
very small is the proportion of active fertilising matter even in 
good manure : — 


Aotire fertilibiug substancos, 
Other mateiiala, 

Water, 


Fresh Manure. 
cwt. qr. lb. 

0 0 47} 

a I 10 

13 0 26} 


20 0 0 


Well Rotten. 
cwt qr. lb. 

0 0 47} 

4 1 27 

• 15 0 fi 


20 0 0 


If, then, the proportion of the most valuable ingredients is so small, 
does it not show how essentially necessary it is to preserve this portion 
of the manure from being lost? Whilst we retain the bulky portion, 
we must be cautious in retaining that which gives it vital energy. 
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Such being the composition of good farmyard manure in its two 
stages, viz. — when fresn and well rotten — ^we have now to consider 
the circumstances which regulate its quantity. These are the 
quantity of straw which the land produces for use as litter, and the 
amount of food consumed by the stock of the farm ; consequently 
that* course of management which favours these results will at the 
same time occasion an increased produce of manure. If you farm 
so as to produce an abundant supply of good manure, the future 
crops will prove highly remunerative. Guided by this principle, 
many of our best agriculturists have adopted the rule not to sell 
any farm produce except in its finished condition, as fat meat or 
corn, and only a moderate portion of the latter. The result has 
been an increased produce of most valuable manure, which has 
raised the quality or the land to a very high degree of excellence. 
There are many cases to which this rule is inapplicable, from local 
peculiarities of soil or climate ; but every agriculturist may review 
such a system with advantage, and, in the general practice, adopt 
those modifications which are applicable to his own case. 

All our farm produce may be divided into two classes— viz., 
corn crops and green crops ; and practice has shown that a judi- 
cious rotation of these crops favours the productive powers of the 
land, and it is equally successful in increasing the quantity of our 
manure. The corn crops yield the bedding for stock, and the 
green crops their food : both are necessary, and their combined 
use is desirable. Presuming, as I shall do for the present, that the 
object is to produce a large quantity of manure, it is evident that 
this will be best done by the consumption of roots and hay at the 
homestead, and the liberal use of straw as litter. Not that as a 
rule you would alter the rotation, provided you have a fair and 
suitable intermixture of corn and green crops, but whilst the 
roots grown will to a great degree regulate the quantity of 
manure made during the wint&i' months, by the introduction 
of such crops as vetches, rape, and clovers, for cutting as fodder 
for stock in summer, any surplus proportion of straw may be 
converted into manure. Under this system, well carried out, 
the farm increases in fertility, and thus from its own resources 
we have the means of improving the quality and general produc- 
tiveness of the land. When the straw of a farm is abundant,, 
it is often necessary to continue its conversion into manure 
beyond the period when the roots are consumed, and the use 
of fodder crops in such a case is very desirable; Should local 
circumstances render it undesirable to carry out this system, the 
use of linseed-cake, or some similar artificial food, with a smaller 
proportion of roots, will enable more stock to be. wintered, thereby 
more straw made into manure, and its quality improved ; whilst 
the additional expense for artificial food will be repaid by the 
stock, if used judiciously. This consideration of the production of 



TUB MANUKE OF OUR FARMS. 


89 


farmyard manure, the reader must remember, is totally distinct from 
an investigation of the question whether or not the roots should be 
drawn to the homestead or consumed upon the land. I have here 
simply to consider the best course of procedure when it is decided 
that manure shall be made at the homestead. 

The reader is doubtless aware that, in the removal of our crops 
from the land, we take away certain materials which the plant has 
accumulated auring its growth, and thereby we diminish its ferti- 
lity. A part of the organic matter of the crop, and no doubt a 
large part, has been drawn from the air, whilst the residue of the 
organic matter, and the whole of the mineral matter, has been yielded 
by the soil. Under a judicious course of farming, the chief portion 
finds its way back again to the land, but under a bad system the 
return is not sufficient, and the soil deteriorates in quality. The 
sale of hay, straw, root-crops, &c., and the careless management of 
dung, are practices which have a tendency to injure the land. The 
former practices are seldom allowed unless compensated for by the 
purchase of manure ; but the latter cause of loss is totally unsatis- 
factory, for, whilst it is a loss to the farm, there is no remuneration 
for it. If it is desired to raise the fertility of a farm, there is no 
system more generally calculated to accomplish this result than to 
establish a rule never to sell stock until fully fattened, nor any other 
produce except corn, and of this corn to reserve a portion for fatten- 
ing the stock, or else to purchase food of equivalent value for this 
purpose. This system, combined with a suitable rotation of well- 
cultivated crops, and careful management of the manure made in 
the farm, cannot fail to be productive of a rapid increase in the 
fertility of the land. As I before said, local circumstances may 
prevent an entire adoption of this system, but all may derive 
advantage from it in a greater or less degree. 

There are four distinct modes in whiem farmyard manure may 
be made — viz., in boxes or pits, in stalls, in hammels, and open 
straw-yards. Each of these plans has its advocates, and neitner 
can claim the merit of being invariably the best. The quality of 
the dung produced would probably rank in the order in which they 
now stand — the box manure being the best, and the yard manure 
the worst If a large quantity of straw has to be converted 
into good dung, the boxes would still be the best, and the stalls the 
worst. If, however, you consider the healthy growth of stock 
through the several periods of life, combined with 4.he comfort of 
the cattle, then the hammel stands far superior to any other system 
for Scotland ; for here exercise and shelter are combined, without 
the loss of comfort resulting from more powerful companions. And 
it is but right to add that, so far as the farm is concerned, 'the 
manure here made, is, under good management, nearly equal to 
box manure. The hammel, therefore, claims decided advantages 
in all cases except the final fattening for the butcher ; and even 
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in this particular many also lay claim for its superiority over any 
other system. Whatever system is adopted, all loss by drainage 
must be jealously guarded against. 

Farmyard manure is not only a very compound body, and com- 
posed of a great many ingredients, but these bodies have a great 
tendency to decompose, or, in other words, to change their physical 
and chemical condition. If you examine a piece of straw you Will 
find that it will not dissolve in water ; but before it can be useful 
by contributing to the support of a plant it must become soluble 
in water. If you burn a piece of straw, you disperse into tho 
air much of its bulk, and a white powder remains which we call 
the ash. This is the mineral portion which was previously buried 
in the tissues of the plant, giving it firmness and rigidity through 
life. Now the decomposition of the straw produces a similar 
change, the chief difference being in the time, which is very much 
longer, when decay alone operates ; but if the decay takes place 
under circumstances which secure the organic matter, the land 
becomes enriched by this portion not being lost. Besides the 
straw, we have in manure the excrements of various animals ; 
these contain nitrogenised matter, which has a great tendency 
to decompose, and it also induces other bodies with which it 
may be in close proximity to commence a similar change. 
The result is, that when the excrements become intermixed 
with the straw a general decomposition is commenced, and it 
now becomes the duty of the farmer to regulate and control this 
chemical action so as to produce those new compounds which are 
most valuable as fertilisers of the soil. 

In describing to the reader the changes which really take place 
in the chemical and physical modifications now to be considered, I 
feel that I shall best lulnl the requirements of this Report, by giving, 
in as condensed a form as possible, the material points which are 
most important for the agriculturist to know. The materials we 
have to deal with consist of two portions, which need separate notice 
— ^vix., the organic and the inorganic matter. 

The organic matter is that portion which is dispersed into the 
air by combustion, and this change might also take place under 
decay. The component ingredients of this organic matter are four 
bodies, of which three are gaseous in their nature, and only one solid, 
and even this has a strong tendency to combine and become gaseous 
like the others | hence it need be no surprise that solid compounds, 
such as the various organic compounds of manure, should have this 
tendency to disperse themselves into the air. In practice we 
endeavour to avoid this dispersion into the atmosphere — our object 
is to secure them either in a solid or liquid form, in which state 
they are at our disposal — ^but once let them be scattered into the 
air, and your neighbour has an e^ual chance with yourself. 

The fermentation of manure is quite under the control of the 
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operator^ and the principles upon which it is based are very simple 
indeed. I have before said that decay is very similar m char- 
acter to combastion, the chief difference being that the latter is a 
rapid process, whilst the former is slow. If you place a lighted 
taper in a bottle or other enclosed vessel, it bums mr a short time, 
and then it gradually ceases ; now this is because the air has been 
deprived of that matter which was capable of supporting com- 
bustion. In like manner, if you compress manure so as to exclude 
fresh supplies of air, that portion which is within the heap will 
soon be exhausted, and then fermentation will cease. On the 
other hand, if you throw the manure into a heap as lightly as 
possible, and give the air freedom of access, you enable it to obtain 
fresh supplies of air, and, consequently, fermeutation goes on 
rapidly. Hence, in our ordinary practice, if manure is required 
to be preserved fresh and unfermented, we compress it as 
much as possible, whereas, if we want to render it rotten, the 
opposite course is adopted. Upon the same principle we are 
guided as regards turning our manure heaps ; if dung is not suffi- 
ciently rotten, then it may be turned over so as to promote the 
fermentation ; whereas, if it is sufficiently rotten, such a course is 
undesirable. Thus we can hold the fermentation of dung entirely 
under control. Toi promote the fermentation, the admission of air 
is tlie source of power ; but the reader must be informed, that 
whilst fermentation and decay are, like fire, valuable as servants, 
yet they are most destructive when beyond our control, as I shall 
now proceed to show you more fully. 

To promote the formation of those bodies which are most desir- 
able for the quality of manure, a sufficient supply of air and water 
is necessary ; neither alone will be sufficient, for it is by their com- 
hined action that the best results are obtained In this manner the 
carbonaceous matter present becomes formed into organic acids, 
which form new compounds in the manure instead of being changed 
into carbonic acid gas, which would be dispersed into the atmo- 
sphere. At the same time, these circumstances — the presence of air 
and moisture — also act favourably upon the nitrogenised matter, 
which becomes transformed by the decay into ammonia ; and if the 
organic acids are present, we have a combination by which humate 
of ammonia, or some similar salt, is formed. If, however,/rom a de- 
ficiency of moisture^ carbonic acid has been formed, then we have a 
carbonate of ammonia formed, which is volatile, an(^rsad% 
into tile atmosphere; when the humate of ammonia is formed, this is 
not volatile, but remains in the heap It readily dissolves in water, 
and therefore may be washed out of the heap ; but, under proper 
management, this does not arise. When you remember the great 
value of ammonia as a manure, and observe that whilst under one 
system you mav to a large exent disperse it into the air instead of 
retaining it in tne manure-heap, it cannot fail to impress us with the 
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ii^l^rtaiiee of imderstooding how jou should remlato the decom** 
portion of our manure-heaps so as to retain these valuable ele- 
ments, instead of dUpersing them into the atmosphere for the general 
gpod. Br Voelcker, whose chemical investigations upon this sub- 

i eet are most important, has shown that, in the centre of dun^- 
leaps which are allowed to become veir hot, the ammonia is 
almost entirely formed into a carbonate ; but where the supply of 
moisture has been sufficient, then it is produced as the humate of 
ammonia, or some similar salt. It does, therefore, appear to me 
that, knowing the cause, the remedy will immediately suggest 
itself — viz., that when the fermentation of a manure-heap is pro- 
ceeding rapidly, an occasional supply of water, or, what will be 
still better, liquid manure, should be pumped or thrown upon the 
heap — ^not enough to cause a drainage, but still sufficient to soak 
into the centre of the heap. In this it may be aided when neces- 
sary by sinking an iron bar, and tbeieby making a passage into 
the centre In fact, this may be adopted as a test for the heap. 
If, on piercing it with an iron bar, the centre proves to be hot, then 
you have a proof that moisture is necessary , if, on the other hand, 
there is no heat, then you may be equally confident that moisture 
is not required — still, a moderate supply will be far from prejudi- 
cial. It it is necessary for the more complete decomposition of 
the dung to turn it so as to admit air, then be especially guarded, 
and take care that sufficient moisture is also added at such intervals 
as may be necessaiy. Bemember, that by the admission of air you 
are stimulating a slow fire, which, if allowed to proceed unchecked 
by the presence of moisture, will dissipate into the air much valu- 
aole fertilising matter ; but, if judiciously controlled, you will be 
able to change the condition of your manure, whilst at the same 
time you will secure all its fertilising matters. 

The process of fermentation is of considerable practical value, 
because we thereby change the condition and composition of the 
manure. We have to deal with materials wh%ch have been em- 
ployed for the discharge of certain functions and duties, and con- 
sequently, in their present condition, are no longer available for 
performing over again the same duties But Nature has, with 
economic wisdom, arranged for the repeated use of the same 
materials for the discharge of similar duties; thus she has 
stamped upon them laws of change, and thereby these materials 
are again prepared to perform anew the same circle. Thus, from 
matter which has discnarged its functions, we have the elements 
set free which will support the functions of life and minister 
to the development of vegetable and animal life. The process of 
fermentation is therefore necessary to resolve the various organic 
matters of fresh manure into new compounds suited for vegetable 
nutrition; and by its judicious regulation we have the opportunity 
of preserving these elements in a valuable form, whilst by careless 
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maimgement wo incur a Berioua loss in effecting the tnansforma*- 
tion^ 

The influence of fermentation is not confined to the organic mat- 
ter, for it has a powerful influence upon the inorganic or mineral 
matter of manure. I have before stated that during the plant's 
growth this mineral matter has given strength and firmness to the 
various parts of the growing plant, and acted like a skeleton in 
enabling the soft tissues to maintain their proper form. Now, how- 
ever, we want this mineral matter to be set free for use again, and 
hence it becomes necessary to break up by decay tho organism of the 
plant, so as to present these materials for solution in water, and 
thereoy ready for passing into vegetation. The chemical changes 
are confined chiefly to the organic matter of the manure, which we 
thereby endeavour to render soluble for the double purpose of con- 
tributing to the nourishment of vegetation, as well as setting the 
mineral matter free for a similar purpose. Whilst, therefore, the 
elements of the organic matter perform some very interesting but 
somewhat complicated chemical changes, the inorganic elements 
participate therein only to a small extent. The chief influence upon 
the mineral matter appears to be to set it free from the vegetable tis- 
sues in which it has been secreted, thereby to render it available 
for again contributing to the support of vegetable life. These are 
the principles upon which the management of dung is based, and 
now I shall proceed to show their practical application. 

In order that we may trace the progress of manure through its 
several stages, we must at first notice it during its accumulation. 
In this stage it receives very different modes of management; some 
persons allowing it to be thrown into a straw-yard, where young 
stock are ranging, treading down as much straw as possible ; and from 
such yards we often see a considerable drainage of liquid manure 
which is generally lost; on other farms it Is preserved with such scru- 

S ulous care that it is protected from rain and sun by a roof, whilst 
rainage is prevented ny a pit having an impervious bottom and sides, 
and in these manure-sheds it is often kept entirely free from stock. 
In other cases a medium course is adopted, drainage is prevented, 
and the manure is well trodden by stock, whilst it gets moisture 
from rain. Let us examine into the relative merits of these plans. 
It is needless to attempt any proof of the fact that the firet plan is 
far from being desirable, for tne drainage from the yards being in 
a great measure lost, deprives the manure of its powers of vitality ; 
and well has such washed manure been spoken of by the well- 
known author of Chronicles of a Clay Farm^ when he describes 
the dung-cart as the creaking hearse that is carrying to 
the field the dead body whose spirit has departed.'" We have 
already seen that, as the fermentation proceed^ so the dung becomes 
more and more readily dissolved by water ; and hence, when thus 
unprotected, we allow it to be carried off just when it is prepared 
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to be most useful. -Such loss is manifestlj injudicious^ and should 
certainly be avoided. The treading of stock is calculated to assist 
in breaking up the vegetable tissues as the rotting proceeds, whilst 
it does not in any way injure the manure ; but, as we shall shortly 
see, it has a favourable tendency. The second plan — ^viz., that 
of preserving the manure in sheds — has much to commend it 
to our notice. Waste, by the washing of rain and drainage, 
is here quite prevented ; but is there no other mode of waste 
which is too often taking place? My own impression is, that 
such is the case far more frequently than we imagine. I have be- 
fore compared the process of decay to the action of a slow fire, 
and I have shown that when the fermentation of dung takes place 
without moisture being preaenty that we get volatile products in- 
stead of only soluble matter. This action takes place in the majority 
of covered dung-pits. It is true we shield it from rain, but we too 
often overlook the necessity there is for water in the economic 
fermentation of dung. Thus, whilst we avoid one error we fall 
into the opposite. This evil is increased by stock not being allowed 
into the shed to tread it down, and consequently the manure, as 
the accumulations are added, becomes thrown together lightly; wo 
thereby encourage fermentation by the access of air, whilst by 
keeping away the water we allow the process of decay to dissipate 
into the air much valuable fertilising matter. The third system 
avoids the loss by drainage, and has the recommendation of the 
manure being kept moist as well as compressed by stock. It 
cannot be denied that these are desirable points, and should be 
valued accordingly ; but even here the same rule is not of general 
application, for it must be regulated in some degree by the fall of 
rain. If it be a correct practice when the fall of rain is small, it 
cannot be so when the fall is three times as much ; consequently, 
it is generally desirable, when the fall is excessive, that we 
should take precautionary measures to protect the manure. 
The fall of rain exerts an infiuence upon the relative value 
of hammels and larger straw-yards ; for where the latter are pre- 
ferred, there you find the climate to be dry, while tlie districts 
adopting the hammels have generally a wetter climate. As the 
rain increases, so it becomes more desirable to decrease the quantity 
of yard room and increase the proportion of shedding, and this is 
just what the hammel system does. The necessity for the protec- 
tion of manure from ram is readily determined by any observant 
farmer. If he has secured the yard from the escape of liquid, 
and also taken ofiF his roof-water by proper spouting, and be then 
finds his dung becomes too moist, he has the option of using more 
straw, or of concentrating his stock into smaller spaces— thereby 
he virtually decreases his fall of rain — ^for if you concentrate the 
manure over one-half the area, then you can only receive one-half 
of the quantity of rain upon the same bulk of manure ; and if 
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you notice the farmyards of different districts, you will observe all 
the gradations between the very large straw-yards of some of the 
eastern counties of England, and the smaller nammel and shed so 
general in Scotland. I may be expected, however, to give a defi- 
nite reply to the inquiry, whether or not manure-pits should be 
roofed over ? I reply, that observation can alone decide. I can 
with confidence say, that you should keep your manure moder- 
ately moist, Jbut it is for you to decide how this can best be done 
under the peculiar circumstances of each farm; for the fall of rain, 
the proportion of straw used, the number of stock kept, and the 
character of food, &c, &c., these all modify the result, and prevent 
any positive rule being laid down. I have before explained that, 
besides keeping the manure moist, it should be kept moderately 
compressed, loss by drainage avoided, and these are the three 
principal conditions to be observed in keeping the manure during 
the period of accumulation. 

The greater portion of the dung is made at the homestead dur- 
ing the winter and spring months. If, however, the summer 
feeding of cattle in the buildings is carried out, this is an excep- 
tional case, and generally renders a covered manure-pit or shed 
desirable, and I may even say, almost essential, for we have now 
another influence to (Contend against, viz., — solar heat. In the colder 
months of the year you do not consider its influence, because it 
acts with so little energy, but it is totally different in the summer 
months ; and as this injurious action is most powerful during the 
period of accumulation, it is the more necessary to be upon the 
guard. You will shortly see that when the process of fermentation 
has been completed, then the action of the sun upon the ammoniacal 
ingredients is very slight ; but in the early stages it renders much 
of the ammonia volatile^ and thereby it is dissipated into the air. 

We may now proceed to consider its management in the second 
stage, or when it is in the heap. Here we snail find an applica- 
tion of the same principles as I have already named to be of 
essential importance. The foundation of the manure should be as 
impervious as possible, and, upon large sandy farms, it pays very 
well to have bottoms properly puddled with clay, and used as the 
regular situations for dung-heaps. These are, of course, selected in 
positions convenient for two or more fields. Having chosen the 
spot for the heap, the next point to be considered is, whether the 
dung should be encouraged m its fermentation, and^thereby ren- 
dered more rotten, or its decay checked and its freshness preserved. 
If the former case, then the dung should be thrown down, and the 
heap regularly built by the dung being thrown on it by hand 
labour. If, on the other hand, fermentation is to be checked, then 
the bottom of the heap should be prolonged at each end, the ctaU 
driven upon the heap and there unloaded. Thus the heap will 
become tnoroughly compressed^ and it should subsequently have the 
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ends cut back) so as to bring it into form^ and soil bank^ against 
the sides for twelve or eighteen inches high, and a coating of soil 
thrown upon the top. A heap of the latter description needs but 
little attention after it is made, but the former it will be necessary 
to watch with care ; for the reader will remember that, we have 
put it in a condition so as to promote a rapid fermentation, so we 
must from time to time add to it those supplies of moisture which 
will regulate the fermentation and promote the formation of am- 
monia in combination with the organic acids, rather than produce it 
in a volatile form, when it is so apt to be lost. The only other point 
connected with the management whilst on the heap is the condition 
of the dung when it is going to be applied to the land. If, as the 
time approaches for the dung being used, it does not appear to be 
sufficiently rotten, then it must be turned and well shaken into a new 
heap, and thereby v^e stimulate the cliemical changes of the dung, 
and quickly reduce it into a sufficiently rotten condition ; always bear- 
ing in mind that, if you admit air for rendering the fermentation 
rapid, you must be especially cautious to supply a proportionate 
quantity of moisture to regulate the character of the product. 

We may now proceed to notice the use of farmyard manure, 
and the manner in whicli we should modify the rime and mode of 
application, according to the varying character of the land. The 
manure acts upon the land in a two-fold character, for it exerts a 
physical action upon the soil as well as a chemical agency. Under 
the former agency we find it giving stability to light sandy 
soils, and making them more absorbent of moisuro — rendering tena- 
cious clay-soils more open and friable in their nature, and thereby 
admitting the freer passage o£ the rain and atmospheric air, as well 
as promoting the decomposition of these soils, and thereby render- 
ing them more fertile. Thus we find farmyard dung performing 
functions totally different in their character, according to varying 
circumstances. The judgment of the farmer legulates this modifi- 
cation, for experience has taught him that if he wants to overcome 
the adhesive character of a soil by the use of farm-yard dung, he 
must apply it in a different condition to what he would if he 
wanted to give firmness and stability to a soil. He has arrived 
at the conclusion that for dung to act mechanically in rendering 
a soil more open and to overcome its tenacious character, he 
must let the manure retain much of the rigidity of the straw, 
or, in other words, it must not be much rotten. !l^perience has 
also proved to him that, in using it for very porous soils, which 
need to be compressed rather than rendered open, then the natural 
toughness of tne straw should be entirely overcome, and the 
dung used in a rotten state. In whatever state, then, it may ap- 
pear desirable to apply the manure, you can by fermentation reduce 
It to it, even if you need it so completely decomposed that it 
assumes a soapy condition. Judgment must be shown in the use 
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of the a|;eii <7 I have already described, and by these means you 
are certain of attaining the required result. You must, however, 
bear in mind the great need there is for caution, so as to regulate 
properly the important chemical changes you have commetely 
• under your control With discretion and care, the mechanical 
action of dung is thus held at your command. 

There are other duties discharged by dung which may be grouped 
together under the term of chemical action. Here we have powers 
totally distinct from the former ; for, whilst it devolves upon the 
former agency (the mechanical) to render the soil adapted for being 
traversed by the roots of the growing crop, the chemical powers 
supply that nourishment which is needed for the development of 
the crop. It is, therefore, in their combined action that the most 
desirable results become manifest. It is, however, worthy of in- 
quiry, whether or not the use of fresh dung for stiff land, and rotten 
oung for porous land, is supported and confirmed by the chemical 
character of dung? When fresh dung is used upon stiff land, we 
find that the decay which tlien takes place acts upon the land, and 
rendei-8 the dormant ingredients of the soil active, and thereby 
converts matter which could not nourish a plant into valuable food 
for vegetation. It also imparts to the soil a beneficial warmth 
which is favourable to germination and vegetable growth. In 
addition to this, the absorbent powers of the soil seize and retain 
the products of this fermentation of the dung, and secure them until 
required by the growing plant. In the case of a sandy soil, the 
circumstances, as well as the powers of the soil, are totally different. 
The porous character of the soil is decidedly unfavourable to its 
powers of retaining manure; and consequently we cannot look upon 
such soils as safe guardians of manure, and for this reason the 
manure should be added so as to be immediately available for the 
crop. The manure, consequently, is more suitable when well rotten, 
upon chemical grounds, as well as upon a consideration of its me- 
chanical character. The same principle is applicable to all the 
intei mediate descriptions of soil, modified by toe same rule. 

The time of application is a most important consideration, and 
well worthy of a careful inquiry. I have already made a casual 
reference to the absorbent powers of the soil, and it now remains 
for me to state that the researches of Professor Way have thrown 
much light upon this subject ; and we are thereby led to the con- 
clusion that this influence is most powerful in soils containing an 
abundance of clay, whilst soils deficient in clay possess this power 
to a small degree only. It has also been shown that the use of 
lime as a manure increases this absorbent power veiy materially. 
This variation of character consequently guides us veiy materially 
in the time of applying our dung. If a soil is almost destitute of this 
retentive power, it is manifestly impolitic to bury manure long before 
it is needed, because, although we might protect it from waste when 
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ill the heap) still, after it has been applied to the soil, it is clearly 
out of our control. The case is very different upon stronger land ; 
for as we can with safety and confidence intrust manure to its 
custody, it is clear that if other circumstances render it desirable to 
apply this manure early, then we need not entertain any fear that 
its fertilising powers will be wasted. We can, in the case of clays, 
loams, and marls, apply the dung as may be otherwise desirable ; 
whilst in the case of sandy soils we are compelled to use it as 
short a time as possible before the sowing of the seed. 

In noticing somewhat more fully the time to apply dung upon 
our clays, loams, and marls, there are two or three points which 
are especially worthy of consideration. An economy of horse- 
labour may induce a person to apply bis manure in the autumn and 
early winter, as this is a leisure time, whereas the months of April 
and May are generally a period when work presses heavily. If, 
therefore, we can, with equal advantage, use our farmyard manure 
thus early in the season, it is clearW advisable to do so; and as the 
horse-labour incidentally connected with it is very considerable, it 
becomes highly important to get this labour done during a leisure 
time, rather than postpone it until the season when the horse-labour 
is more in request than at any other part of the year. A second 
inducement which may be named is connected with the manual 
labour; for if we can, in like manner, have this work done when 
our labourers are not pressed with work, it will leave them free for 
other necessary duties of the spring. Besides this, we must not 
lose sight of the fact that, so long as the dung is out of the land, 
expenses will be continually incurred for making and turning 
dung-heaps, loading and unloading, &c. Now, it is clear that, if 
we can use our own farmyard manure, with equal advantage to the 
land, early in the winter, and in a fresh and unfermented condition, 
it is very desirable that we should do so. The question, therefore, 
resolves itself into a new form, viz. — the advantage we gain by 
carrying out the fermentation of farn^ard manure above the soil, 
and in reserving it for use in spring. Taking practice as my guide, 
I find but one opinion expressed by those farmers who have tried 
the relative advantages of ploughing in dung in a slightly fer- 
mented condition in Uie autumn or early winter, and in me spring 
months, upon either clays, loams, or marls. The invariable testi- 
mony is in favour of the early use of the manure. If it needs 
further confirmation, it receives it in the fact of its rapid extension. 
I consider, therefore, that the evidence of practice is a powerful 
argument in favour of the system ; still it may be desirabm for me 
to offer some explanation of this fact. 

It would be out of place for me to ^o into that deeply interest- 
ing subject — ^the absorptive powers of our soils ; but 1 may say 
that it is established by numerous investigations, and therefore 
with the fact alone I have now to deal This power consists in 
separating fertilising matters from solution, ana retaining them 
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until wanted hj the crop ; conBequently, when manure is buried in 
the soil) as it decays it is dissolved by the rain passing through the 
soil) but it is immediately seized by the absorbent powers of the 
soil) and taken care of. In sandy soilS) as the manure rots and dis- 
solves in the rain, so it passes down below the soil, and hence these 
soils are called Boils, whilst claye;f soils are distinguished 

as holding land.” This power of the soil preserves all that we 
intrust to it ; and therefore when you have buried the dung in 
such soils — viz., clays, loams, and marls — you may consider it 
safe But how is it with that which we retain in our sheds and 
heaps ? With care we can control many channels by which great 
losses are often made, and to a certain extent prevent them ; but 
we know full well that, with all the frailty of human nature we 
have to contend with in our labourers, and too often in ourselves 
also, work is not always done as it mi^ht be, and losses do arise. If 
you refer to the analyses already given (pp. 82-83) of fresh and 
well-rotten dung, you will see that, even when care has been taken 
with the fermentation of dung, and labour expended upon it, that 
it is actually of less pecuniary value in the latter stage than in the 
former. How much greater will the difference be when the ferment- 
ation is neglected and uncared for 1 If, therefore, we add to the 
inducements already named for applying dung to clays, loams, and 
marls, as early as it can be done conveniently — viz., the economy 
of manual and horse labour — ^the additional claim of an ecmomy of 
fertilising matter^ we need not be surprised that this practice is 
found to succeed so well, and to rise so high in general favour. 

There will, under any system, be manure left for use in the 
spring, and many will doubtless be desirous of using it rather than 
keep it until the following autumn. I do not know that its use 
needs any special notice from me, but I may suggest the propriety 
of not exposing the dung long under the action of the sun ; for, in 
the imperfectly rotten condition in which such dung would be used, 
this could only injure it, and retard its subsequent decay in the 
soil. It would injure it, because, as the reader uows, in ihis con- 
dition the sun draws off some of the ammoniacal compounds, and 
it delays the fermentation, because, if buried dry, ana this is fol- 
lowed by dry weather, it does not ferment as well as if ploughed 
in fresh and moist. The work should therefore be so arrang^ as 
to avoid any unnecessary exposure. 

These remarks apply to the use of manure wheiv it has to be 
ploughed beneath the soil, but farmyard manure is often used as 
a top-dressing for young clovers, and also for pasture-land. It is a 

E ractice whi^ has long been adopted throughout the kingdom ; it 
as stood bi^h in favour amongst practical men, who found it a sno 
cessful practtce, but it has been loudly condemned by otbera as an 
extravagant and wasteful mode of using it. In an able investigation 
which has been carried out by Dr Voeloker, be points out the key 
which unlocks the secret of the practice. He there shows that, in 
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weU-fermented dung^ the ammonia exists in combination with the 
organic acids, forming compounds which are not volatila The 
original ground upon which it was condemned was, that in conse- 
quence of the volatile character of ammonia, we lost considerably 
by the practice. A more complete knowledge of the character and 
composition of dung thus confirms the experience of the past, and 
points to the weliroUen manure being of considerable value as a 
top-dressing for the land. 

I have thus brought under consideration the principal circum- 
stances, conditions, and influences which affect the value of farm- 
yard manure. It is a subject which most highly merits our 
care and preservation, and it will well repay for an economical 
increase in its quantity, as well as for its judicious management 
and use. 


BYE-LAWS REFERABLE to the PROVISIONS of the CHARTER 

The following Bye-laws, having received the interim approval of the last 
General Meeting, will be submitted, in terms of the Charter, for the 
sanction of the General Meeting in January. 

1. Annual Subscription of £1, 3s. 6d., and Life Composition . — 
That the Ordinary Members of the Society shall pay at admission, 
and afterwards annually, in advance, the sum of £1, 3s. 6d., with 
the option and power of redeeming the same by payment of Twelve 
Guineas, as the purchase of a Life Subscription ; and which Life 
Subscription may be so purchased under deduction of any annual 
payments that the Member may have previously made, with this 
limitation, that at no time shall a Member have the power of re- 
deeming the annual payments for a less sum that Is., or six 
years’ annual contributions. 

2. Annual Subscription of 10^ and Life Composition . — That 
Tenant-Farmers, Secretaries and Treasurers of Local Agricultural 
Associations, Factors, and Proprietors farming the whole oi their own 
lands, whose assessment in the Valuation Boll does not exceed £500, 
shall pay at admission, and afterwards annually, In advance, the sum 
of Ten Shillings, with the option and power of redeeming the same 
by payment of Five Guineas as the purchase of a Life Subscription. 

3. Election of Members . — The mode of Election of Members 
of the Society shall be by ballot, at either of the stated General 
Meetings, — at which at least twenty Members must be present. 
The names of all Candidates for admission as Members shall be 
lod^d with the Secretary, and laid before the Directors, previous 
to General Meetmg at which they are to be proposed ; and 
sudi pereons, whose names shall have been so lod^d, as shall he 
approved of by four parts in five of the Members balloting, shall 
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be declared to be duly elected. Honoraiy or Corresponding Mem- 
bers or Associates shall not be declared duly elected, unless three- 
fourths of the Members present at the General Meeting at which 
they are proposed shall have voted for them. 

4. General Ballot — The Society, when a ballot for Ordinary 
Members is to commence, and after the names and designations of 
the Candidates have been read over, shall have the power, by the 
unanimous consent of the Members present, to disj^nse with the 
form of individual ballot, provided it shall appear to the satisfac- 
tion of the Meeting that tne names of the whole Candidates on the 
list have been read and approved of in and by the meeting of the 
Directors immediately preceding such General Meeting ; and, in 
this case, the election shall be deemed and held to have been made 
by ballot, according to the intent and meaning of the Charter. 

5. Election of Office-Bearers. — ^The President shall not continue 
in ofljee for more than four consecutive years. The two Senior 
Vice-Presidents, and the seven senior Ordinary Directors, and such 
number of the Extraordinary Directors, not being fewer than Two 
nor more than Five, as the Society majr determine, shall retire an- 
nually ; and the President, Vice-Presidents, and Directors, Ordi- 
nary and Extraordinary, who so vacate office, shall not be eligible 
to be re-elected in the same capacity for at least one year. Any 
Ordinary Director who shall not have attended a meeting of the 
Board of Directors for one year, unless prevented by bad health, 
shall be held to have vacated his seat in the Direction. The list of 
Office-Bearers t9 be proposed by the Directors for election at the 
General Meeting shall be published in any two or more of the 
Edinburgh newspapers, fourteen days preceding. 

6. Meetings of directors, — The Board of Directors shall meet 
on the first Weanesday of each month during the sittings of the 
Court of Session, and occasionally, as business may require, on a 
requisition by three Directors to the Secretary, or on mtimation 
by him. Committees shall be appointed by the Directors, and shall 
in all cases report procedure to them for their consideration and 

K roval. The Directors shall keep a record of their proceedings, 
e laid before the General Meetings for their consiaeration and 
direction. All Members of the Society, though not in the Direc- 
tion, may attend the meetings of the Directors and deliver their 
opinion, but they shall have no vote. The President, Vice-Presidents, 
Directors, Ordinary and Extraordinary, Treasurer jmd Honorary 
Secretary, shall be entitled to vote at meetings of the Board. 

7. Motions at General Meetings,- yTheX at General Meetings of 
the Society no motion or proposal i^^xcept of mere form or cour- 
tesy) shall be submitted or entertained for immediate decision, un- 
less notice thereof has been riven a week previously to the Board 
of Directors, without prejudice, however, to the competency of 
making such motion or proposal to the effect of its being remitted 

TaANS.— OOTOBEK 1859. ^ » 
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to the Directors for consideration, and thereafter being disposed of 
at a future General Meeting. 

8. Duties of Secretary, — The Secretary shall write the minutes 
and proceedings, carry on the ordinary correspondence of the So- 
ciety, and superintend the keeping of the records, papers, and 
correspondence. All records, papers, correspondence, ana accounts 
shall be subject to the inspection of the Board of Directors, or any 
Member thereof. 

9. Secretary to act as Collector, — The Treasurer, if he does not 
collect himself’ shall nominate the Secretary as Collector, and the 
Annual Subscriptions and Life Compositions of Members shall be 
paid to him in that capacity. 

10. Warrants for Money. — Orders or Warrants for the applica- 
tion of money shall be attested by the signature of the Secretary, 
previously to being signed by the Preses of the General Meeting, 
or of the Meeting of Directors at which they may be authorised. 

11. Auditor of Accounts. — The Society shall, at the General 
Meeting in January, elect a professional Accountant, as Auditor of 
the Society's Accounts, who shall accordingly audit the Treasurer 
and Collector's Accounts annually, and for that purpose all neces- 
sary data shall be furnished to him by the Secretary not later than 
30th November. 

12. Annual Accounts. — The financial year shall be reckoned 
from the first lawful day of December to the last lawful day of 
November. A detailed annual Account of the Income and Ex- 
penditure of the Society, and of the State of thc.Society's Funds 
for that period, shall be submitted to the Directors in December, 
and the Abstract thereof required by the Charter shall be pub- 
lished in the Society’s Transactions on the 1st of January follow- 
ing ; the detailed Accounts and State of Funds shall be laid by the 
Treasurer before the General Meeting in January, such Accounts 
and Abstract being under the signature of the Auditor, and of two 
Members of the Committee of Finance. 

13. Auditor's Duties, — In the examination of the Accounts of 
the Secretary and Collector, which shall be kept in a form to be 
approved by the Directors, and shall exhibit the whole of the 
monetary intromissions of the Society, it shall be the duty of the 
Auditor to direct bis attention to all points essential to a bond fide 
audit, including the ascertainment of the following particulars : — 

l«f. The due realisation and bringing to Account of the various items of which 
the Society’s Income is composed. 

2d, The accuracy of the Entries and Summations of the details of Charge and 
Dischaige. 

Zdf The correspondence of the details of Discharge with the Vouchers for sub- 
stantiating them. 

Uh, The sufficiency of the authority for Disbursements, both in reference to 
the Warrants of the Directors, or of General Meetings. 

Bth, That the requirements of the Charter, with ret^poct to Capital, have been 
observed. 
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By Petbb M^Laoan, Jun., Esq., of Pumpherston. 

It was not without hesitation that I acceeded to the request of 
the Committee of Supervision of the Edinburgh Show, to draw up a 
report of the Show. Considering the extent of the Show, the 
variety of the stock and articles exhibited, the limited time allowed for 
that minute examination and accurate observation so necessary for 
the writing of a report, I felt that the duties required of me were 
more than one in^vidual should undertake, even though he were 
more accustomed to, and more competent for such work than my- 
self. But being led to understand that every assistance would 
afforded me by the Judges and others immediately connected with 
the Show, I consented to use every effort to forward the object the 
Committee had in view — mz. that of presenting to the members a 
report of the Show. It must be mentioned that neither the Directors 
of the Society, nor the Committee of Supervision, are responsible for 
any tiling advanced in this report. And I have endeavoured in my 
remarks to avoid anticipating the opinions of members by expressing 
any decided views of my own on the numerous changes which were 
introduced this year in the whole proceedings, which must be held 
in a great measure as experimental, and on which it may legitiniately 
be supposed there may be some discussion at future meetings of the 
Society. 

While I accord to the Judges, generally, my thanks for the courtesy 
uniformly shown me by them during the Show, my special acknow- 
ledgments are due to the Secretary and his assistants, for the facilities 
they afforded me for obtaining the requisite materials for this report; 
to Messrs James Melvin, Bonnington ; George' Bertram, Sciennes 
Street, Edinburgh ; J. Stirling, C.E, Edinburgh ; J. Lennie, Lauder 
Bams; R Russell, Late of Kilwhiss; J. Gibson, Woolmet; J. Douglas, 
Athelstaneford ; David McCulloch, Auchness; J. Waugh, St John's 
Kirk ; J. McLaren, Monzie ; W. M Combie, Tillyfour ; J. Penny, 
Bartlehill ; J. WUkin, Tinw^d Downs ; W. Forrest, of Treesbank; 
T. Cartwright, Well Vale, Alford ; J. C. Langlands, of Old Bewick ; 
John Robson, Bymess ; R S. Skirving, Camptoun ; H. Watson, 
Keillor ; and Anthony Cruickshank, Aberdeen. I have also to 
acknowledge having been greatly assisted by Stejphens' Book of 
Farm Implements and Machines, the accurate, full, and detailed 
descriptions and engravings in which, of most of the implements and 
machines exhibited, aided me materially in my descriptions whep I 
had neither models nor other engravings before me. 

The Direotors were very fortunate in the choice of a site for the 
Show-yard. About 18 acres of the north-west portion of Sir John 
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Warrender^s ground, called Bruntsfleld Park, were inclosed for the 
purpose— the park wall being the north and east boundary of the 
Show-yard, and a high close erection of planks fenced it off on the 
other sides. The firm old turf resting on a porous subsoil, offered a 
suitable surface for the different requirements of the Show, being in 
hot weather agreeable to the visitors, elastic and sound to the tread 
of the animals, with no noise or dust, and causing not the slightest 
injury to the implements and machines resting on it, or moved over 
it ; while the dry nature of the soil and subsoil, and the toughness 
of the sod, prevented the discomforts of muddy walks after the heavy 
showers which now and then fell on some days of the Show. The 
natural slope of the field was also most favourable for the exhibition, 
and was fully taken advantage of in the arrangements. There was 
a gentle slope from the north wall to the middle of the yard, in 
which the machinery and implements were placed, occupying 7 acres 
of land. Beyond this, to the southern wooden fence, there was a level 
plain, on which were erected commodious and comfortable wooden 
sheds, in parallel rows from east to west, for the live stock and other 
purposes. The horses occupied the southernmost row*; the second 
row was devoted to the polled and Ayrshire cattle, on the east ; the 
short-horns on the west, and to the ladies’ refreshment room ; the com- 
mittee-room and the butter in the centre. The third row was occu- 
pied by the Highland cattle, crosses, southdowns, and blackfaced 
sheep, on the east end, and by Leicesters and cheviots, on the west. 
Other three short sheds formed the fourth row, which were occupied 
by the long-woolled sheep, swine, and poultry ; while at the west end 
of the yard, facing the ends of the sheds, was placed the large re- 
freshment-room, with the yard for provender for the stock behind it. 
The sheds were all double, a close partition running their whole 
length, dividing them into two. Wide avenues separated the rows, 
along one of which were erected, by Messrs G. Smith and Co., 
Glasgow, fountains, from the main one of which, placed before the 
committee-room, the water played in one unceasing stream ; while 
the others were used as drinking fountains by the spectators, or for 
obtaining water for the stock.* In every respect the arrangements 
were admirable, and refiected the gieatest cre^t on the Secretary, 
who had the planning and superintendence of them— on Mr Slight, 
to whom was intrusted the arrangement of the implements — ^and on 
Messrs Watherston, the contractors for the yard. 

But while we thus describe the advantages of the Show-yard for 
the practical purposes of the exhibition, we ought not to forget to 
notice the beauty and picturesqueness of its situation, which was a 
constant subject of remark by the spectators, notwithstanding the 
distracting excitement and bustle which prevailed in the yard. Nor 
ought beauty of situation to be overlooked in the choice of a show- 


These fountains were specially commended by the Judges. 
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yard; for while it is true that practice utilises beauty, it is as true 
that beauty refines practice. Situated on a gentle eminence, and 
surrounded by fine old trees, the Show-yard possessed all the retire- 
ment of a rural retreat, while it commanded views of that scenery 
for which the neighbourhood of Edinburgh is celebrated To the 
east we were confronted by the bold precipitous face of Salisbury 
Crags, and the imposing form of Arthur's Seat, which, ItorirCouchanU 
like, watched as guard over the treasures of industry spread out at 
its feet ; to the north, the roofs of the houses peering over the trees; 
the beetling rocks of the Castle Hill; the commanding battlements of 
the Castle frowning down upon us ; and the spires and monuments 
glimpsing through the foliage, reminded us that we were in the 
neighbourhood of a city teeming with population, famous in history, 
and renowned in literature, science, and art. 

Friday and Saturday, the 29th and 30th of July, were devoted 
to the receiving and placing of implements and marines. 

On Monday the 1st August, the judging of them was proceeded 
with ; and the thrashing-machines entered for competition were tried 
at the farm-steading of Myreside, none being admitted but the 
Judges, and those immediately connected with the trial. 

On Tuesday forenoon the judging of implements was continued, 
and such as the Judges selected for trial were despatched to the trial 
field at Myreside. The trial of the thrashing-machines was also con- 
tinued, to which the public weic now admitted. In the afternoon the 
trial of the imjdements took place in the presence of a large con- 
course of spectators, who took the liveliest interest in the proceed- 
ings. The mowing-machines were first tried on some second crop 
of clover, which, from its thinness, was not the most favourable for 
the working of these machines. Notwithstanding, Burgess and Key's’ 
mower performed its work to the entire satisfaction of the Judges and 
the spectators. It took in a breadth of 4 feet 8 inches, and waa 
calculated to cut 1 imperial acre in the hour. It is only adapted for 
cutting grass, which it does perfectly, the knife-edged cutter being 
used, while in their reaping-machine the sen’ated cutter is applied. 
We may mention that it was at the request of different parties these 
mowers were tried, there being no premiums offered for them. The 
other machines tried were Gardner and Lindsay's, and Wood'a There 
was one fact appeared to be established by this trial, and that is, 
that the same machine cannot be adapted both to mow and reap 
effectually : the mower cuts too close to the grounjl for reaping, 
and the reaper has a tendency to press down the grass, and thus, in 
much of the operation, passes over the grass without cutting.’' Messrs 
Burgess and Key have, therefore, wisely exercised their faculties 
in producing two perfect machines, rather than a combined one, which 
professes to perform both operations, but fails to do either properly. 
The horse-rakes were afterwards tried on the grass that had been 
cut, which was ill-adapted for such a trial ; and the Judges wisely 
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resolved to postpone their decision on them till they had an opportu- 
nity of trying them on some cut grain. The harrows, rollers, Nor- 
wegian harrows, clod-crushers*, grubbers, and ploughs, were then 
severally tried, the latter on the land where the clover had been cut, 
the former on a part of the same field that had been previously 
ploughed up. The soil was gravelly ; and from the long tract of 
dry weather which prevailed previous to the trial, was rather hard 
for ploughing, which was upon the whole imsatisfactory, the cir- 
cumstances being more favourable for the wheel ploughs than for 
the swing ones. Nor could such implements as the Norwegian 
harrows and clod-cnishers be sufficiently tested on land of that de- 
scription, or their excellences be fully brought out, as they are more 
adapted for the reducing of clay land, where only they can be seen 
to work to perfection. The grass wliich had been ploughed down 
was of great use in testing the grubbers, as it discovered those which 
were most liable to choke in dirty land. 

The live stock began to arrive as early as Monday, 1st August, 
though the time advertised for receiving them was not till Tuesday 
afternoon. Fortunately everything was ready for them ; and the 
owners had the satisfaction of knowing that their animals wei*e 
comfortably housed in quarters quite fi*ee from anything like infec- 
tion. The stock generally, however, was not brought forward till 
Tuesday afternoon and Wednesday morning, the time advertised for 
receiving and placing it. Shortly after 7 o^clock on Wednesday 
morning, the Judges of the live stock commenced their arduous duties, 
which were concluded, generally, long before the time allowed for 
the admission of the public at 2 o'clock. By that time a large crowd 
had collected at the doors, so that when they were opened there was 
a rush ^into the yard, and for some time a continuous stream of 
spectators poured in. The price of admission tliis aftenioon was 
2s. 6d. ; and all members having tickets were admitted free on this 
and the other days of the Show. We may mention that tickets of 
admission were sent round to all members residing in the district of 
the Show, without application ; and all other members who applied 
for them before and during the Show, at seasonable times, received 
them. There was collected at the doors this afternoon a sum of 
^473, 3s. 2d. 

The public were again admitted on Thursday morning at seven 
o'clock, at la, and those who were really desirous of seeing the ex- 
hibition availed themselves of this privilege by being present at this 
early hour, from which time, till far on in the day, there was not the 
slightest interruption to the fiow of human beings at all the doors 
into the showyard. At some times more than others, shortly after 
the arrival of any of the large cheap trains, the pressure was greater 
at the doors ; but, owing to the capital arrangements, little incon- 
venience was felt. The crowd was much increased on Thursday by 
the greater part of farm-labourers' tickets being made use of on 
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that day. There was about £]362 collected at the doors. It is 
difficult to say, definitely, how many entered the Show-yard on Thurs- 
day, or were present at one time in it ; but it is generally supposed 
that not fewer than 35,000 passed through the gates, and that at lea.st 
25,000 were present at one period of the day, though, owing to the 
extent of the ground, it was difficult to realise the presence of such 
a concourse of individuals. At this time the yard presented a most 
animated appearance — the thousands moved on intent on observing 
and expressing their admiration at the different things which met 
their views — the animals were not always the mute subjects of their 
observation, as the spectators clustered round to examine some of 
the prize ones most admired ; the steam-engines hissed and whistled, 
and the discordant sounds of thrashing-machines, winnowing- 
machines, straw-cutters, turnip-pulpers, &c., mingled with the com- 
plaining grunts and screams of the swine when some individual of 
more than ordinary curiosity poked them up from their slumbers, 
were a clear indication of the manner in which not a few of the visi- 
tors were occupying their time. Notwithstanding the great crowd, 
there was no disagreeable jostling or crushing at any part of the yard ; 
a circumstance to be ascribed mainly to the wide avenues which 
separated the sheds, and to the large space allowed to the implements. 

On Friday, the live stock and implements gaining prizes were 
again exhibited, when an unusual number of spectators, admitted 
at Is., visited the yard, which was oi)en to the public only from nine 
till one. In the afternoon, the trial of the reaping-machine^ took 
place on the farm of Liberton Mains, to which we have alluded in 
anotiier part of this report. The horse-rakes and potato-digging 
machines weie tiied the same aftenioon. On Saturday, the removal 
of the implements commenced in earnest, and was continued for 
some days after. We are glad to hear that a good many of the 
prize implements and machines were sold, and not a few of the 
animals changed hands at good prices to the sellers. Upon the 
whole, the weather was favourable ; for, though we were visited by 
some showers on each day the exhibition was open to the public, and 
a heavy gale of wind occurred on the Sunday after the implements 
had been placed, and before the Judges commenced their duties, no 
damage was done, and the great body of visitors bent on sight-seeing 
and intent on examining everything, did not appear to be incon- 
venienced by the showers, from which some took shelter under the 
sheds in the vacant stalls. As no previous show of the Society had 
ever been honoured by a visit from any member of t#B Eoyal Family, 
it is worthy of notice that the Prince of Wales did the Society tliis 
honour by appearing in the Show-yard on the Wednesday and Thurs- 
day, on both which days he remained a considerable time ; and, 
having ridden over the yard, stopping at the principal points of in- 
terest, examinino the animals and implements, he dismounted and 
walked among the implements and machines, giving them a more 
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examination, and observing them at work. On the Thursday 
he was most enthutiastically received by the thousands congregated 

in the yard. v. p 

It -will not be uninteresting to give here a note of the numher oi 
stock, implements, &&, exhibited at the General Shows of the Society 
since their commencement to the present time : 


NUMBER OP CATTLE, &0., SHOWN AT GENERAL SHOWS. 


Locality. 

Date. 

CatUe. 

Horses. 

1 

Swine. 

Poultry. 

TotaL 

I Dairy 
Produce. 

li 

4 

1. Edinburgh, 

1822 

59 


8 

... 


67 



£78 

2. Do., 

1823 

44 


77 

12 


133 



110 

8. Do., 

1824 

62 


89 

6 


166 



105 

4. Do., 

1825 

42 


43 

7 


92 



110 

5, Glasgow, 

1826 

226 

49 

148 

24 


447 



186 

6. Edinburgh, 

1827 

44 


138 

6 


188 


ii 

224 

7. Glasgow, 

1828 

m 

42 

112 

69 


526 


30 

277 

8. Perth, . . 

1829 

192 

52 

199 

13 


466 


13 

867 

9. Dumfries, 

1830 

180 

60 

247 

19 


506 


18 

853 

10. Inverness, 

1831 

198 

90 

129 

11 


428 


4 

318 

11. Kelso, . . 

1832 

88 

18 

243 

16 


365 


11 

530 

12. Stirling, . 

1833 

288 

74 

160 

54 


576 


22 

553 

18. Aberdeen, 

1834 

188 

77 

192 

68 


515 

28 

9 

627 

14. Ayr, . . 

1835 

309 

70 

324 

46 


749 

43 

29 

676 

15. Perth, . . 

1836 

265 

46 

416 

18 


745 

6 

17 

479 

16. Dumfiies, 

1837 

181 

77 

512 

J4 


784 

81 

86 

650 

17. Glasgow, . 

1838 

461 

121 

274 

47 


903 

89 

62 

731 

18. Inverness, 

1839 

302 

93 

445 

43 


883 


24 

744 

19. Aberdeen, 

1840 

269 

80 

126 

69 


544 

46 

80 

781 

20, Berwick, . 

1841 

175 

96 

658 

33 


962 


60 

1050 

21. Edinbui^h, 

1842 

295 

179 

487 

53 


1014 

38 

200 

1200 

22. Dundee, . 

1848 

317 

73 

324 

30 

34 

778 

31 

101 

990 

23. Glasgow, . 

1844 

558 

210 

568 

64 

60 

1450 

277 

867 

1600 

24. Dumfnos, 

1845 

297 

75 

637 

62 

101 

1072 

88 

143 

900 

25. Inverness, 

1846 

428 

112 

357 

83 

76 

1006 

23 

69 

1050 

26. Aberdeen, 

1847 

361 

105 

280 

24 

102 

822 

42 

49 

920 

27. Edinburgh, 

1848 

851 

142 

760 

58 

128 

1439 

165 

310 

1163 

28. Glasgow, . 

1850 

484 

164 

639 

85 

172 

1544 

316 

577 

1359 

29. Perth, . . 

1852 

813 

135 

662 

60 

186 

1346 

128 

339 

900 

80. Berwick, . 

1854 

179 

141 

771 

86 

264 

1441 


357 

1500 

81. Inverness, 

1856 

248 

131 

469 

43 

156 

1047 


231 

1000 

82. Glasgow, . 

1857 

415 

240 

669 

112 

429 

1865 

284 

610 

1600 

83. Aberdeen. 

1858 

450 

189 

590 

79 

366 

1674 


802 

1600 

34. Edinburgh, 

1859 

332 

188 

583 

80 

327 

1510 

'64 

980 

1500 


The first Show in 1822 was one of fat stock, and was held in the 
inclosed area behind Queensberry House in Edinburgh. The imme- 
diately succeeding three Shows were also held in Edinburgh, and 
were for fat stock, as were the Glasgow Show in 1826 and the 
Minburgh one the year after, with the addition of a few premiums 
for breeding stock. At all of these, implements and seeds were 
exhibited, though no premiums were offered for them. The Society 
had for many years previous to the holding of these Shows in Edin- 
burgh and Gl^gow encouraged local Shows, by offering premiums 
for the improvement of the native breeds. The first General Shows, 
which we have said were for fat stock, were tried as an experiment 
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in imitation of those long held in England, and, as it were, to test 
the improvement made in the native breeds by the practice the 
Society had so long followed, of offering premiums for that purpose 
at the local Shows. It was at first determined that the Shows 
** should be held triennially and alternately at Edinburgh and Glas- 
gow, and in the intermediate years at some other town or city to 
be fixed on. The applications, however, were so numerous and 
urgent for having Shows in different parts of the country, that the 
Society yielded to the wishes so generally expressed.'* It will be 
observed, then, from the above table that there was an annual Show 
at difterent towns up to 1848, when the Society, on the recommen- 
dation of the Directors, who were forced to make this recommen- 
dation from there being no applications from any district for the 
Show, on account of the great depression in agriculture which pre- 
vailed about this period, resolved that the Shows should henceforth 
be held only triennially. A strong feeling of dissatisfaction, how- 
ever, was expressed against this change by some of the members, 
through whose exertions the interval of holding the Shows was 
reduced from three to two years till 1856, when they again became 
annual, and are now held in Edinburgh, Glasgow, Perth, Aberdeen, 
Inverness, Dumfries, and Kelso, representing the districts in which 
they are situated. >We may mention that one of the reasons of the 
Show becoming annual again is the greater facility with which the 
money is obtained for the support of the Show by voluntary assess- 
ment. Besides the General Shows alluded to in the foregoing table, 
two Shows of fat stock were held in Edinburgh and Glasgow in 1853 
and 1 854, after which they were discontinued from want of support, 
and through the consequent loss the Society sustained froni them. 

By referring to the table, it will be seen that the total entries 
of live stock do not equal those of the two previous Shows, or 
of that held in Glasgow in 1850. This deficiency must be 
attributed to the new arrangements wliich have been introduced 
this year ip accordance with the suggestions contained in the 
Report by Committee on General Shows ; and on this account a 
fair comparison cannot be made between the Show of this year 
and those of previous years, as it must be regarded experimental 
or tentative of these suggestions. Let us inquire for a little as 
to how these suggestions of the Committee, when carried out, 
affected the Show. Formerly the stock was placed, judged, and 
exhibited on Thursday, and the prize animals were shown on Friday 
forenoon. At the late Show in Edinburgh, agreeably to the Report 
of the Committee, the stock was placed on Tuesday afternoon and 
Wednesday morning, judged on Wednesday morning and forenoon, 
and exhibited to the public on Wednesday afternoon and the whole 
of Thursday, the prize animals being shown again on the forenoon 
of Friday, as formerly ; in short, the exhibitors are obliged to keep 
their stock at least one day longer in the Show-yard than formerly. 
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The necessity for having shedding for the stock was thus involved in 
this new regulation. Thus considerable additional expense is en- 
tailed on the exliibitors — Ist^ for the use of the shed-accommo- 
dation ; 2d, for the keep of the animals ; and, 3d, for the servants in 
charge of the stock, besides the loss of their time at home. Now, 
formerly a good deal of stock was entered, not so much in the 
expectation of their gaining premiums at the Show, as of their being 
sold there, andr thus many animals where exhibited whose presence 
there could scarcely otherwise have been accounted for. The 
additional expense of exhibiting caused by the new regulations pre- 
vented, we have no doubt, many such animals from being brought 
forward at the late Show ; and hence it was a general remark of the 
best judges that the stock eidiibited was more select than formerly, 
the general character of it being very superior to that of previous 
Shows. We have heard some exhibitors complaining of their being 
compelled to pay for shed-accommodation for their sheep which 
were never under a roof at home, and did not require it in the 
Show-yard. We may observe that the charge for sheds was only 
about one-half of what was paid by the Society to the contractor ; 
and without expressing any opinion as to the justness of this com- 
plaint, we will simply state what we heard from an exhibitor of 
blackfaccd sheep, whicli wore so little accustomed to confinement or 
shelter of any kind, that they scarcely tasted any meat in the pens, 
so opposed was their lodging in the Show-yard to their usual 
habitat in the hills. This exliibitor mentioned in the course of 
conversation, that he considered the shedding the greatest im- 
provement introduced this year in the arrangements of the Show ; 
for his sheep were sheltered in their confinement from the sun, which 
was often very strong at the season of the year at which the Show 
was held ; and if the weather happened to be wet during the Show, 
if there were no shedding, from the sheep being confined within a 
veiy limited space for two days and one night at least, the soil 
within the pens, the only place they had to lie on, would be re- 
duced to a perfect puddle. It is to be remarked that the great 
falling oif in the numbers of the stock entries is in the sheep, 
there being 177 fewer entered this year than at the Show held in 
Edinburgh in 1848. There is little difference in the cattle, there 
being only 19 more in 1848 than in 1859. There were 46 more 
horses, 22 ‘more swine, and 199 more poultry in 1859 than in 
1848. Upon the whole, there were 71 more entries of stock in 
1859 than in 1848. The show of implements was less affected by 
the new regulations than that of stock ; and hence wo had the 
largest exhibition of machinery implements ever held under the 
auspices of the Society, there being 178 more entries there 
than at Aberdeen, where nearly 200 more implements were exhi- 
bited than at any previous Show, owing very mut h to the Show 
being held at a different time from that of the Yorkshire Society, 
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whose time of meeting being held contemporaneously with the 
Highland Society's Show, has of late years interfered materially 
with the exhibition of implements at the latter, as the English 
implement-makers, anxious to obtain customers both in Scotland 
and Yorkshire, divide their entries between the two Shows.* A 
most interesting history of agriculture could be compiled from an 
analysis of the exhibitions of implements at the Society’s Shows 
from 1827 to the present time; but our space does not admit of 
our entering upon this at present. 

LIVE STOCK 

is the most important, as it generally is the most popular, part of 
all agricultural shows, the main object of which is the improvement 
of all classes of animals exhibited. And this improvement supposes 
the solution of the following problem : — To produce an animal or 
living machine which, with a certain quantity and quality of food, 
and under certain given circumstances, shall yield in the shortest 
time the largest quantity and best quality of beef, mutton, or milk, 
with the largest profit to the producer, and at the least cost to the 
consumer. We have not included th,e production of wool in the above, 
because, though for some years back it may have been even more 
profitable than the production of mutton, it is by no means of such 
vital importance to the people of this country as the production of 
food. It must be admitted that the solution of this problem re- 
quires no small amount of talent — we w.ould even say genius — skill, 
experience, patience, perseverance, and time. And those who have 
been successful arc well worthy of that honoui* which has been freely 
bestowed on them by their countrymen. In no country of the same 
extent is there greater call for the exercise of these qualities than 
Scotland, where the variety of configuration of its surface, and the 
differences of climate, demand a great variety of breeds, each of 
which nature has adapted to its peculiar situation and circum- 
stances, and which it is the part of man, keeping this adaptation in 
view, to improve. Wisely, then, have the Directors of the National 
Agricultural Society of Scotland, while giving due importance to the 
improved breeds, such as the short-honis, not natives of Scotland, 
but admittedly superior to other breeds, cceteris paribus, ofiered 
equal encouragement to the improvement of the native breeds, 
which must ever remain the foundation of the prosperity of the 
farmers in the greater part of Scotland, and oughj not to be sup- 


* We need not enter into the details of the coiTespondence between the Directors 
of the Highland Society and the Council of the Yorkshire Society, the results 
of which were reported in the account of the Berwick Show. Since then pegO' 
tiations were renewed between the two Societies, which proved as fruitless as the 
former ones. And after a duo consideration of oU the circumstances, we must say 
that the Directors of this Society must bo exonoiuted from all blame in this matter 
by every unprejudiced man. 




112 


THE BDINBUEGH SHOW. 


planted by short-homs, or other improved English breeds of the 
present day. And hence the Show-yard of the Highland Society 
presents a greater variety of inspect than that of any other national 
society. All the native breeds were well represented in Edinburgh, 
and, as we stated before, it was generally achmitted that the show of 
stodc was, upon the whole, superior in character to most of the 
former exMbitions of the Society. 

. HOBBES. 

“ Well may the Scotch be proud of their Clydesdale horses,^" was 
the remark of an English gentleman beside us in the trial-field at 
Myreside, on the principal day of the trial of implements, as he 
stood admiring the fifty teams of horses prancing past us, taking up 
their position in the field, and being yoked, moving off with ease — 
pictures of strength, activity, and docility. Next day, about 175 
specimens of the same breed of horses, gathered from all parts of 
Scotland, were exhibited in the Show-yard, and met with the ad- 
miration of thousands of spectators. 

Stallions . — ^For some years back great difficulty has been experi- 
enced in getting good stallions. The principal reason of this is the 
great exportation to the Continent, Australia, and other places, of 
the best animals, for which large sums were offered to the breeders, 
as an inducement for them to part with them. We cannot but 
express our regret that too often they 3 delded to the temptation held 
out to them, thus pursuing a suicidal policy for which both they 
and the country are now suffering. Very different is the practice 
of the great breeders of cattle and sheep, who consider it unwise to 
part with the best animals in their herds and flocks on any con- 
sideration. A good show of Clydesdale stallions, then, either at the 
Highland Society’s Exhibition or elsewhere, has been very rare for 
some years back ; and members of local societies have resorted to 
all kinds of expedients to endeavour to obtain good stallions to im- 
prove the breed of horses in their districts, but in vain ; and this 
want of success is due to the simple fact that the description of 
stallions that used to be exhibited a few years ago is not in the 
country at present. The horses at the Edinburgh Show were no 
exception to what we have stated. Most of them exhibited were 
unworthy of any prize, and even those gaining the prizes were not 
what would be considered first rate, lie grey horse which carried 
off the first premium appeared well suited for getting horses for 
brewers and those in towns who require large horses for carting ; 
and though no doubt such horses may briag high prices, they are 
not considered the best for breeding horses for farm-work, for which 
purpose there were other horses shown far better adapted. The first 
horse had certainly bulk in his favour, but most farmers considered 
him too long in the legs, slack in the back, with a want of middle. 

Three-year-old Entire Colts . — ^This was decidedly the best show 
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of entire horses in the yard. There was not what would be con- 
sidered an inferior animal, or one that would not do credit to the 
breeder. It is some satisfaction that we can look forward to having 
some really useful stallions for some years to come, if they are not 
bought up and sent out of the country. The first-prize horse in this 
section is one of the best ever shown at the Society’s Exhibitions ; 
it gained the prize for the two-year-olds at Aberdeen last year, and’ 
it has improved very much since then. 

Two-year-old and Year-old Entire Colts , — These two classes were 
by no means equal to the three-year-olds as a class ; but it is unfair 
to judge them too severely, as improvement is always looked for as 
they grow older. The year-olds were the worst class of entire colts, 
and the two best-looking in the section were cast on account of un- 
soundness, the Judges and Professor Dick being of opinion that the 
cause of unsoundness would be hereditary. 

Marcs, with foal at foot, were very good, but as a class were not 
superior to those shown in former years. The grey mare gaining 
the first prize was considered by every one as well worthy of it. 
She was very neat, well proportioned, with flat bones, and no re- 
dundancy of hair on the legs. Mares in foal, as might be expected, 
looked much better than the former section of mares, and iu reality 
were, as a class, superior. 

Fillies, three-year-old, two-year-old, and year-old, were very su- 
l)erior, and were considered by the Judges the best in these classes 
ever brought into competition at the Society’s Shows. The Judges 
had considerable diflSculty in awarding the premiums in the three- 
year-old and year-old classes. 

Extra Horses , — On this section we have little to remark, as there 
was nothing either very excellent or very attractive in it. The 
stallion Lord Fauconberg, though respectable as a thorough-bred 
horse in Scotland, would hold but a secondary place in l^gland. 
The thorough-bred mare of Oeorge Stenhouse, showing considerable 
substance and symmetry, as weU as the very handsome Shetland 
pony, are worthy of notice. 


CATTLE. 

Short-homs , — ^These are deservedly placed first in the premium- 
list of any Society whose object is the improvement of the breeds 
of cattle and sheep in a country. For there is no other breed on 
which the same thought, care, and expense have been ^towed ; no 
other on which the same successful application of physiological prin- 
ciples has been made ; no other in which such triumphant results 
have issued from intuitive knowledge, well-directed thought, and 
judicious management. No one could have predicted such extra- 
ordinary results when, nearly a century ago, two farmers were ob- 
served critically examining and ultimately purchasing a poor man’s 
calf which grazed in a by-lane on the banks of the Tees. To this 
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calf, wjiich afterwards delighted in the name of Huhback,'’ is 
traced back the pedi^ee of that breed which now commands the 
admiration of the civilised world, and has proved as useful to the 
overflowing population of its native country as remunerative to its 
possessors. We are not writing a history of the breed, and there- 
fore we will not stop to inquire as to whether it is descended from 
Holland cattle, or as to the advantages or disadvantages of the 
‘‘ alloy,'' or to mention some of Jihe fabulous prices obtained for in- 
dividuals of the breed. We would rather make a few remarks on 
its value to the Scotch farmer. 

The improved shorthorns are possessed of a hardy constitution, 
and excel all other breeds in their early maturity, and in carrying on 
their growth with their condition — a most valuable quality. But we 
ought always to bear in mind that they are natives of a country 
which differs from Scotland in its climate ; and though that differ- 
ence may not be great, it is sufficient, we believe, to produce a marked 
change on any animals imported from the native country of the 
shorthorns into the greater part of Scotland, unless additional ex- 
pense and care were bestowed on them during their residence in the 
latter country. And hence we question whether it would be pos- 
sible to form and maintain in Scotland distinct herds of improved 
shorthorns without the animals losing some of that fineness and 
other excellent characteristics of the breed, unless the Scotch breeders 
resorted to England continually to purchase animals to keep up 
these qualities. If it can be accomplished, it can only be at a 
greater expense to the Scotch breeder, who will require, at the same 
time, to bestow more care on his herd in feeding and sheltering 
them. The success of our Scotch breeders, such as Barclay, Cniick- 
shanks, Douglas, Stewart, &c., is therefore more creditable to them, 
as it is success under difficulties, even though they are obliged to 
keep up the character of their herds by importations from England. 
The value of pure shorthorns to Scotch farmers generally, is for 
crossing with their native breeds ; and here purity of blood and 
fineness of points is as ncccssaiy, because as profitable, as if pure 
herds were to be kept. They are used principally for producing 
crosses for feeding ; but we see no reason why they should not also 
be used for producing crosses for giving mOk. It is generally 
thought that improved shorthorns are bad milkers ; but this is the 
fault of the breeders, not of the breed. It has been their anxiety to 
develop the fattening, to the neglect of the milking qualities of the 
animals, and to bring them forward at the Shows in such condition 
as to prove their aptitude to fatten. The originals of the improved 
shorthorns were noted milkers ; and that the two qualities are not 
incompatible in the same animal, we have abundant evidence from 
the fact of one of the most celebrated herds of the improved breed — 
viz. that of Mr Bates — ^possessing also milking properties ; and from 
the cows in the London dairies, many of which are almost pure 
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shorthorns, being valuable for the dairy, and at the same time having 
great aptitude to fattea By the proper selection of those shorthorn 
bulls, whose progeny were good at the pail, and crossing some of the 
milking native breeds with him, an .animal would be obtained which 
would retain the milking properties, be more easily fattened when 
of no further use in the dairy, and attain a larger size than the 
original native breed ; and such an animal, we have no doubt, would 
be found far more valuable in our town dairies, and on most of the low 
country dairy farms. If wished, the crossing may be carried back 
to the pure shorthorn breed ; but, for gener^ purposes, we believe 
that the first cross will bo the most profitable. We need not remark 
how valuable the shorthorn is to the Scotch farmer for'erossing with 
his native breeds to produce grazing animals. It improves for fatten- 
ing every breed it crosses with. This is universally admitted. 

The character of the shorthorn has undergone a considerable 
change during the last ten years ; it has become more compact with 
shorter legs, and the beef is laid on with more levelness over the 
whole body, all the frame being equally covered over, and little or 
no coarse beef in the carcass, while the symmetry has been carefully 
attended to. This was very observable in the best animals shown 
at Edinburgh, which prevented the show of shorthorns, as a class, 
from being inferior to wliat has been exhibited at former meetings 
of the Society. The first prize bull (No. 8) was a massive animS, 
showing many good points, such as his loins, quarter, &c., but rather 
deficient in his fore-quarter; the second prize bull (No. 3j was 
superior to liim in some respects, even in those points in which the 
first was best— viz. his loins ; in these the second bull was per- 
fect. The third bull (No. 10) has been fre(iuently successful this 
season, is a massive animal, with many good points about him. The 
aged bulls were decidedly superior to tlie young classes, which con- 
tained no animal of special merits. The best show of the short- 
horns was in the cows and two-year-old heifers, wliich are much 
indebted for their excellence as a class, to the superior character of 
the animals exhibited by Mr Douglas, in which were manifest that 
purity of blood so characteristic of all Mr Douglas’s stock. The first- 
prize cow (No. 47) is of the Booth blood, has all the characteristics 
of the high caste shorthorn for perfect symmetry and heavy flesh ; 
her head is perfect, and the flesh well laid on her loins. The three 
prize animals in the two-year-old heifers were bred by Mr Douglas, 
who is the owner of the first two. The first-prize h^er (No. 61) is 
of the Booth blood of the Bracelet and Hawthorn Blossom tribes, and 
is of the same style as the first cow, and is, we believe, a daughter of 
the cow which carried the first prize at Aberdeen. The second-prize 
two-year-old heifer (No. 62) is also a beautiful animal, showing the 
effect of combining the Bates and Booth blood of which she is an 
admirable example. 
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POLLED CATTLE. 

Arigus or Aberdeen . — ^This breed of cattle has lately attracted 
more attention, both in this country and on the Continent, than any 
of the other native breeds of Scotland. Their massive frame, hardy 
constitution, quiet disposition, aptitude to fatten, and excellent beef, 
have tended to recommend them to the notice of breeders and feeders 
in these countries. We have here, as in the shorthorns, a striking 
example of what can be done in the improvement of a breed by care- 
ful selection and judicious management ; for there is as great a 
difference between the original and the improved Angus and Aber- 
deen polled as between the original Teeswater and the improved 
shorthorn. There are some who allege that the improved Angus are 
indebted for many of their fine points to the shorthorn, which they 
may be said to rival in these points. Though there may have been 
one cross with the shorthorn at the commencement of the improve- 
ment, we see no greater objection in mingling the blood of a short- 
horn with that of a pure Angus than in mingling the blood of a 
Galloway with a pure shorthorn, as was done by Colling at the com- 
mencement of the improvement of the shorthorns. On the contrary, 
an improver of a breed is to be commended who succeeds in engraft- 
ing the superior qualities of an improved breed on a native breed 
without destroying the good qualities of the latter, and who by this 
cross produces animals stamped with such unvarying characters as 
to constitute them a distinct breed. Fortunately, we are not left to 
mere conjecture as to the origin of the improved Angus cattle, and we 
think a short account of the history of their improvement here may 
not be uninteresting. Mr Watson, Keillor, commenced as a breeder 
in 1810, now nearly half a century ago. At this period the doddies 
were highly valued by the English dealers who then came into For- 
farshire annually as well as into Dumfries and Klirksudbright shires, 
to buy up grazing cattle to be fed off in the southern counties of 
Engird, particuMy in Leicestershire and the county of Norfolk, 
where they were known under the general name of Galloway Scots. 
It was about this period that the great improvement in the Tees- 
water or improved shorthorns began to attract the attention of Scotch 
breeders of stock ; and such was the success of the first improvers 
of this valued breed on the Tees that the eyes of nearly all the 
breeders in Scotland were directed to them, and the prices given for 
pure bred animals became almost fabulous. In Forfarshire no veiy 
fixed principle had hitherto operated towards the improvement of 
the native breed of doddies ; yet they were decided favourites in the 
markets, both as dairy and grazing stock, their habits being more 
quiet and docile than the homed breeds of the Highlands. Such 
was the superiority attributed to the shorthorns for inclination to 
fatten at an early age, and the unquestionable improvement effected 
by crossing the native cows of every breed with the shorthorn bull, 
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that in the course of a very few years almost every breeder in Forfar- 
shire had taken to crossing, and given up the old doddies. Having 
by this time made a selection of the best Angus cows he could pro- 
cure from the most celebrated breeders of the day, and secured 
several bulls with various points suited for improvement of a gene- 
ral herd, Mr Watson set to work, keeping in mind and acting on 
the great and judicious principles laid down by those breeders who 
had been so wonderfully successful — viz. the Bakewells, Collings, and 
the other Teeswater breeders, with some of whom he had the good 
fortune to come into personal contact, and from whom he received 
the most valuable hints and kindest encouragement to proceed in his 
endeavours to improve what they reckoned (next to the West High- 
lander) the most valuable breed of cattle that Scotland produced — a 
breed which these practical men considered it would be a national 
calamity to lose. Persevering with much anxiety, and with varied 
success, in experiments to improve the feeding qualities of his herd, 
and develop the best points (taking as his model the improved shoit- 
horns), he had the satisfaction to gradually find, by the demand 
which his Keillor doddies now commanded, the fancy prices he occa- 
sionally obtained, and the interest they were exciting over the king- 
dom amongst those best able to judge, that his exertions had already 
met a generous reward. He then resolved to hold an annual sale 
by auction of such animals as were suited for breeding ; these sales 
brought purchasers from all parts of Scotland, and occasionally from 
England and Ireland. The fame of the Keillor improved doddies 
being established, the sales by auction were given up, and the de- 
mand by private bargains was quite equal to Si the supply. 

During the progress of improvement, every opportunity was taken 
of entering into public competition both at the Local Societies of the 
county as well as the National Societies of the United Kingdom. The 
result was upwards of 200 prizes during 20 years as an exliibitor, 
some of them accompanied with very gratifying remarks by the Judges 
who awarded them. We may adduce the following as examples : — 

In 1829, after gaining the Highland Society’s premium for extra 
stock at Perth, a heifer (whose dam had a strain of Guernsey blood) 
was again shown in London, same year, at the Smithfield Show, and 
had a medal struck off for her, at the request of the late Earl Spencer, 
then president of the Society, who took great interest in the improve- 
ments of the Keillor herd. The Judges stated, in reporting their 
notice of this animal, " that in their opinion sh^was nearer the 
point of perfection than any animal ever shown at Smithfield.’^ 

A few years after, a four-year-old ox, shown at the Boyal Irish 
Improvement Society Show at Belfast, after gaining the first prize 
for any breed, had the Purcell Challenge Cup awarded to him as the 
best animal in the yard ; but not being a perfect animal that could 
perpetuate his breed, the prize was given over to the best short-hom 
cow. This ox was afterwards shown at Smithfield as the property 

TBANS. — OCTOBEB 1859. I 



118 


THE EDINBUBGH SHOW. 


of Prince Albert, and became a favourite of Her M^‘esty the 

Queen. He died in consequence of an accident at the age of 18. 
His dam, one of the earliest specimens of the improved Angus 
doddies, died 1st July last, at the extraordinary age of 35 years and 
6 months, having bred 25 calves, all of which were prize animals, 
and has left a strain of her blood in every animal now in the Keillor 
herd. The old cow was, when in her bloom, a perfect specimen of 
her breed, showing wonderful vigour of constitution, combined with 
extraordinary fattening qualities and fine points. 

Mr Watson has now retired from public exhibitions, but has the 
satisfaction at every show of tracing the blood and family character- 
istics of his breed — amongst the first prize animals of the day — and 
rejoices to see they are now in hands likely to improve and perpetuate 
them, as was manifested at the late meetings of the Highland and 
Agricultural Society at Aberdeen in 1858, and lately in Edinburgh, 
where the exhibition of this class created great interest. Since the 
retirement of Mr Watson, the reputation of the doddies has been 
fully maintained by Lord Southesk, and Messrs M‘Combie, Bowie, 
and others, with their improved polled Aberdeen cattle, with the 
authentic history of which we are not at present furnished 

The show of polled Angus and Aberdeen at Edinburgh was de- 
cidedly a good one ; indeed it has been rarely surpassed. The first- 
prize aged bull, the prize cows, and the first-prize two-year-old 
heifer, were as perfect animals of their kind as any to be seen in the 
yard. The excellence of these animals, and generally of those com- 
peting against them, contributed materially to the superiority of the 
Edinburgh Show over some of its predecessors. Where all were so 
good, it would be invidious to select any specially for notice more 
than we have done. We will simply state that the best class was 
that of two-year-old heifers ; these have never been equalled at any 
previous Show. Our Scotch breeders wall require to be on the 
alert, as one of the prizes goes to England and another to Ireland. 

GALLOWAYS. 

The fine skin, less hair, thinness of shoulder, finer head and neck, 
and better-developed hind quarters, distinguished the Angus and 
Aberdeen from their congeners the Galloways. The difference of 
coat and skin in the two breeds is adapted for the different treat- 
ment to which each is subjected ; the Galloways being far more ex- 
posed to the weather than the Angus, which are generally more 
kindly feeders. The show of Galloways was upon 'the whole good, 
fully an average. As a class, the two-year-old heifers were the best, 
the aged bulls the next, and the cows were fair ; the year-old bulls 
were rather deficient in quality, but they may improve. 

AYESHIBES. 

Upon the whole, the show of this breed was not equal to those of 
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former years, though there were animals eichibited seldom equalled, 
and certainly not surpassed on any former occasion. There was a 
decided improvement in the size of the animals, which may be attri- 
buted in some measure to the remonstrance held forth by the 
Directors at the Show in Glasgow in 1860, against the breeding of 
such diminutive animals as were there exhibited. It is to be 
feared,"' said the Directors in the Report of that show, that the 
Aryshire milking stock of late years has been bred to too light 
weights — a delicate appearance and well-set udder being the points 
most aimed at. These points have been attained by the practice of 
starving the young heifers, with the supposed object of making them 
good milking cows ; but a good milker it is apprehended, will not 
be formed by any such negative means. An improvement, it is 
believed, would be elffected in both points, were the heifers bred so as 
to attain heavier weights and greater substance ; and on becoming 
cows they would then not only prove greater milkers, but might 
easily be fed a hundredweight or two heavier. The paramount 
object to be held in view in breeding Ayrshires, is obviously to ob- 
tain the largest quantity of good milk, with a tendency to fatten when 
put up to be fed ; and neither of these ends will be attained by light 
weights and delicacy of appearance." 

The first-prize aged bull was remarkably good the head, neck, 
and shoulder, well topped and ribbed, with fine bone. The second- 
prize one possessed in an equal degree the excellent points m the 
head, neck, and shoulders, and was as well topped ; but he was 
deficient in the rib and thigh, and when walking, threw his hind feet 
too much under him. As a class the two-year-old bulls were inferior. 
The bull which gained the first prize in this class was only a year old, 
and on this account appeared undersized to those who weie not aware 
of the fact ; he was rather deficient in the thigh, but good otherwise. 

The first-prize cow in milk was perhaps one of the best specimens 
of an Ayrshire cow to be seen. Possessing all the characteristics of 
a good dairy cow, she has combined in her an amount of fine breeding 
and substantialness rarely to be met with in that class of cattle. With 
the exception of the hind teats, which might be slightly improved, 
she may be pronounced a perfect animal of her kind. The first-prize 
cow in calf, though not equal to the former in point of fine breeding, 
was nevertheless a superior dairy cow. She possessed great length 
and breadth of vessel, and the formation and position of the teats 
were perfect. The other cows in the respective class^, though good, 
were far inferior to these. The two-year-old heifers were not equal 
to the cows. The first-prize year old heifer was very highly bred. 
The head, neck, shoulders, and back, were perfect, but she was rafher 
deficient in the thigh. 

HIQHXJIND. 

The month of August is too early for seeing the West Highlanders 
in their glory ; and while, tWefore, they were not to he seen at Edin- 
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burgh in perfection, the Show was, as compared with those of former 
years, fully an average. This is the more remarkable, as Edinburgh 
is rather out of the district of this kind of stock. The first and 
second aged bulls were first-rate animals, and were well criticised by 
the visitors. Some of the prize animals were remarkable for the 
breadth of their shoulders, the depth of chest, and the long broad- 
shaped horns ; while others were rather narrow across the loins, short 
in the quarters, and were rather bare of hair, which is a great fault in 
a West Highlander. Some of them had bad houghs, which detracted 
much from their appearance, and gave them the look of weakness. 

EXTRA CATTLE. 

Most of the animals exhibited in the difierent sections of cross-bred 
stock might have been taken as fair specimens of short-horns, which 
shows the estimation in which that improved breed is held for crossing 
with other breeds. One of the Judges in this class writes to the Direc- 
tors : — “ Allow me to suggest for your consideration that greater en- 
couragement should be given in prizes for the breeding of crosses. 
My reason for writing this is, that they are more suitable for many 
forms than the short-horn ; also good crosses at and 3 years old 
will make as great W'^eights and worth more per stone in the fat 
markets than # second class short-horn; and at the first they are 
much niore easily obtained in a pecuniar}^ point of view and other- 
wise than the short-horn.'* This agrees with the opinion we formerly 
stated, that the*improved short-horn is more valuable to the Scotch 
farmer for crossing with his native breeds than for keeping as the 
ordinary stock of the farm. Several questions will have to be con- 
sidered, if the prizes for crosses are to be extended, such as what 
degree of cross is the most profitable, the first, second, or third re- 
move from the pure breeds ? Are separate prizes to be offered for 
each remove ? &c. The animals most worthy of notice in this class 
were the cross-bred heifer. No. 297, and the ox. No. 314. Upon the 
whole, the cross-bred class could not be considered as equal to that 
at Aberdeen last year, though some animals, such as No. 314, were 
superior to any shown there. 

The three-year-old polled ox of Mr M‘Oombie was a magnificent 
animal — one of the best in the yard. There was considerable room 
for improvement in his two-year-old polled, though also a very 
good animal. 

We have seen better shows of Highland oxen than that of this 
year, and we do not think that any of the animals exhibited call for 
special remark. 

Amongst the extra cattle we observed Mr Douglas's cow, 
^‘Ringlet,” which gained the first prize at Aberdeen last year ; and, 
besides, there were two heifers, crosses between the short-hom and 
West Highland, two admirable animals of the kind. 
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SHEEP. — LEICESTERS. 

The Leicesters hold the same position among sheep as the im- 
proved short-horns do among cattle i and most of the remarks that 
we have made regarding the latter are applicable also to the former. 
In tracing the history of the improvements of the long-homs and 
Leicesters by Bakewell, and of the short-horns by Colling, we ob- 
serve that the same course was pursued, and the attention of the 
breeders was directed to the same points. The first step taken by 
both of them was to reduce the size of the original breeds. The 
old Leicester was large, heavy, coarse-woolled, long and thin in the 
carcass, flat-sided, with large bones and thick, rough and white legs. 
The wonder is, how any man could have produced such a metamor- 
phosis as to transform the old into the new Leicester. But, though 
the same steps were adopted for improving the old breeds of short- 
horn cattle and Leicester sheep, the latter, since the death oi the 
original breeder, have undergone far more changes in the hands of 
subsequent breeders than the former, though the flocks are of 
equally pure blood, and can be traced up to the Bakewell flock. 
The breeders of the Leicester appear to have impressed on tlieir 
flock their thoughts, by developing certain points which they con- 
ceived to be best ; and thus a diversity of tastes among the breeders 
has produced such a diflfereiice of appearance in their flocks as to 
make a stranger suppose that they were diflerent varieties. There 
can be no doubt of their being of the pure Bakewell blood, for the 
law of caste has not been more religiously observed in India, among 
the Hindoos, than it has been among the principal breeders of the 
new Leicesters during and since Bakeweirs time. The rigid rules 
of the Dishlcy Society, organised by him, prevented the mingling of 
any impure blood with the first flocks, and introduced a love and 
respect for purity of blood, which has been a sine qud Tioti with suc- 
ceeding breeders. The new Leicester being, as we said, much more 
impressible to foreign influences than the improved short-horn, 
climate has a marked effect upon it, to such a degree, as that one 
of the pure breed, taken from its native district in England and 
located in a district of the average climate of Scotland for a year 
or two, will be so changed as to be scarcely recognisable by the 
breeder of it, even though it may have been liberally supplied with 
food. The climates of England and Scotland then may be said to 
have made two varieties of Leicester, the English an^ Scotch, both 
of which have their admirers. * 

To the great majority of Scotch farmers the use and value of the 
new Leicester is for crossing with his native breeds, a system which, 
if judiciously carried out, will be found to be more profitable than 
the keeping of pure flocks of Leicesters in Scotland. There w^ a 
very good show of this breed, particularly of the gimmers. There 
were so many first-rate animals in all the classes, which were so 
little inferior to those that got prizes, that there would have been a 
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great number of commendation-tickets had the rules of the Society 
allowed it. The Judges suggest that, if possible, some check should 
be put on the practice of over-feeding breeding ewes. One lot, we 
telieve, which was deemed worthy of a prize, was set aside, because 
there was a certainty of their never having bred. The system of 
partial clipping was also very evident in some instances, and ought 
to be prevented if practicable. Both the English and Scotch 
Leicesters were well represented ; the former by Mr Wiley's sheep, 
the latter by Mr Cockbum's. So wide is the difference getting 
between these two varieties, that the decisions will be regarded ere 
long as capricious, depending very much upon the tastes of the 
Judges, whether they be in favour of the English or Scotch variety. 
It would be well if this matter were considered when the question 
of general shows is again taken up by the Society, which will be 
called upon to indicate whether purity of blood, combined with 
small size and delicacy of constitution, is to be the ruling element 
in the decisions. As there were so many excellent animals, between 
which there was little difference, we think it better not to single out 
any for special remark. 


CHEVIOTS. 

These were well represented by healthy, hardy-looking animals, 
which we were glad to see, as the unfortunate experiment made by 
some farmers, to infuse into their mountain stock, tended very much 
to produce a delicacy of constitution most unsuitable for the climate 
of the Scottish hills. The show of Cheviots has never been 
surpassed in any former year. The aged rams, the ewes, and 
gimmers, were decidedly the best classes; in all of which there 
were some very fine lots. The Judges experienced considerable 
difficulty, from the great equality in the animals, in awarding the 
premiums in the aged ram class. The dinmont class Contained 
some rather inferior animals. 

BLACKFAOEn. 

The show of this breed was fully an average ; though there were 
defects in the ram class that should be taken notice of. There was 
a want of growth about them ; short in the bodies, with small 
bones, and the horns too high set, and placed too near in the head. 
The same faults seemed to prevail in the gimmer class ; and, though 
there were some ewes there that ought never to have been brought 
forward, the three premium lots were good animals, possessing the 
points in which* the rams were deficient : they were growthy, with 
good bone, and low, wide set horns. We think those breeders are 
acting a wise part who are not carried away with the present rage of 
substituting cheviots for blackfaced in districts where success is 
very questionabla 
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SOUTH DOWNS. 

This was one of the best shows of this valuable breed which has 
been held in Scotland since Mr Jonas Webb and Mr Watson have 
withdrawn as competitors. The number of entries was increased 
and the quality was magnificent. The sheep exhibited by the Duke 
of Eichmond, from his Sussex flock, were the great ornament, not 
only of the South Down portion of the yard, but were, we may say, 
one of the chief attractions of the Show. The Society and the public 
of Scotland at large are greatly indebted to his Grace for bring- 
ing before their notice ^e perfection to which this breed can 
attain by skill, good keep, and management. The three -shear 
ram winner of the first prize here, as at the Warwick Show, has 
been generally admitted to be as perfect a specimen of the South 
Down as ever existed. Like all the Goodwood flock, the face and 
legs are of an equal, light, soft, silveiy grey ; the head beautifully 
covered with wool, and the whole fleece admirably close and fine in 
quality. The climate of the south of England, combined with the 
practical skill of the shepherd, have produced those perfect animals, 
which are marvels to the Scotch breeders and shepherds. Mr 
Aitchison, of Alderston; Mr Hutchison, Monyruy, and Mr Scot 
Starving, Camptoun, with some of the Duke of Richmond’s stock, 
took the remainder of the premiums. Amongst the stock of these 
gentlemen were some first-rate animals for a cold climate, and it 
was no disgrace to them to be beaten by the Goodwood animals. 
As an instance of the excellence of this show of South Downs, we 
may mention, that a ram of Mr Skirving's, which gained the 
Society's first prize, as a shearling, at Aberdeen last year, and also 
the first prize in its class this season, at the Show at Dundalk, did 
not find a place in the premium list of the Edinburgh Show. This 
breed is becoming a formidable rival for crossing ewes of different 
kinds for early lambs ; but we think that the cUmate is too damp 
for there ever being many pure-bred flocks of them in Scotland. 
We have a practical proof of what climate can do in part in the 
Goodwood flock, as compared with all the others exhibited at Edin- 
burgh. 


LONG-WOOLLED SHEEP OTHEE THAN LEICESTEB. 

The only kind of sheep exhibited in this class were Cotswolds. 
It has for some time been a complaint with breeders and feeders 
that, though they have always early maturity in the crosses from the 
Leicester with the native breeds or half-bred stock, they do not get 
the weight. They have, therefore, turned their attention towards the 
Cotswolds, which have both early maturity and size combined. • The 
size and weights to which vhe Cotswold teggs or hoggs attain, when 
they are fat and ready for the London market, are quite surprising ; 
and it is on this account that some of our Scotch breeders are now 
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, looking to them for crossing with their ewes to produce fattening 
sheep. The size and symmetry of the rams exhibited gained the 
admiration of multitudes of the spectators, and opened "the eyes of 
practical men as to the properties of this breed, which has been 
entirely overlooked in Scotland. The ewes were by no means equal 
to the rams. 


SWINE. 

We have several times seen much better shows of swine than this, 
both in point of nmnbers and in quality, though the prize animals 
were certainly good. 


POULTRY. 

This is the worst time of the year for the exhibition of poultry, of 
which the show cannot therefore be expected to be good, either for 
numbers or for quality ; for people who possess good poultry are not 
inclined to send them out when they are moulting. It would be 
much better, therefore, if poultry are to be exhibited in summer, that 
chickens should be included in the Show ; this would give an addi- 
tional interest to this part of the Show. The show of Dorkings was 
capital for the season of the year ; indeed, the show of all the dif- 
ferent kinds but the Spanish and game was considerably above an 
average. We regret to find so few entries in this class from tenant 
farmers, which argues an indifierence on their part to an important 
part of the stock on their farms. When we consider the large sums 
paid by this country for eggs and poultry to the farmers in foreign 
countries, we are the more surprised at this indifference. For if 
about 1 22,000,000 of eggs are imported and sold in England yearly, 
at a price which must remunerate the producer (otherwise he would 
not continue to send them as he does every year in such increasing 
numbers), much more likely is it to pay the farmer at home who has 
not so much to pay for the carriage. The reason given for farmers 
having so little to do with poultry is, that they do not pay ; but the 
reason why they do not pay is, they are generally considered by 
them beneath their notice. 


BUTTER 

was a very poor show indeed. The Judges did not consider any 
of the samples of powdered butter worthy of a premium. It is 
curious enough, that though the butter premiums were offered 
because a considerable part of the district of the Show was devoted 
to the making of butter, only about one-fourth of the entries for 
powdered butter, and not one-half of those for fresh butter, were from 
that district. We have often seen better exhibitions of butter at the 
shows of local agricultural societies. 



THE EDINBTJEGH SHOW. 


125 


IMPLEMENTS AND MACHINES, 

The improvement in agricultural implements and machines 
during the last twenty years has been as remarkable as the demand 
has been astonishing. The rude implements, which were generally 
but few in number, formerly used even on the best farms in the 
kingdom, are now displaced by others constructed according to 
scientific principles, and after attentive observation and careful 
trials. Several circumstances have contributed to this improve- 
ment. The progress of agriculture, the diffusion of sound views 
both on its principles and practice, an improved education, begetting 
a love of inquiry among farmers, caused a want to be felt of imple- 
ments and machines for the proper conducting of the operations on 
the farm. Nor were the manufacturers slow to perceive the advan- 
tage which accrued to them from such a change of circumstances — 
they consulted practical men, they improved, they invented, they 
even went beyond what the farmer thought was necessary, and 
though their exertions were dictated by self-interest, it is creditable 
to them to say that they not only tried to meet the wishes of the 
agriculturist, but they were eminently successful in doing so. 

But their efforts would not have been successful, had not the 
national Agricultural Societies of England and Scotland, giving 
tangible expression to the feelings of their members, and of the 
agricultural community at large, offered premiums for the b( st and 
most improved implements and machines. Stimulated by the 
honour more than by the value of these premiums, and also by the 
demand increased, if not created, by the annual exhibitions of the 
Societies, the manufacturers threw their whole energies into the 
work. The result was soon apparent in the sudden bound which 
improvements in agricultural machinery matle in their progress. 
Notwithstanding the effects of these exhibitions, we still meet with 
people who declare that no benefits result from them. We will not 
attempt here to disabuse any such of their false notions or preju- 
dices, but will simply mention some of the principal advantages 
attending agricultural shows of implements, which we will do in the 
words of Mr James Howard, in his able pamphlet on “ The Manu- 
facture of Agricultural Machinery.’" — “ The periodical gatherings of 
these societies being of a perambulatory character, landlords, 
farmers, inventors and manufacturers of all grades, were induced to 
travel at least once a-year into another world from that in which 
they had been accustomed to move, bringing the practices of 
different districts into comparison with each other, gradually intro- 
ducing into all districts every implement of recognised utility, 
affording to the manufacturer an opportunity of collecting the prac- 
tical su^estions of his farming friends, and exhibiting to the intel- 
ligent village mechanic the best examples of modern a^cultur^ 
machinery; thus expanding his ideas and preparing him on his 
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return home to apply what he had seen and learned to the improve- 
ment of his own productions/* We have a striking example of the 
benefit derived from such exhibitions, in the extraordinary progress 
made in the use of reaping-machines since the great Exhibition of 
1851, through whose means public attention was first directed to 
them since the abortive attempts made by the Highland and other 
Societies to get a good machine some years before. Up to 1851, so 
far as we have been able to ascertain, the only reaping-machine 
used for cutting the whole crop on any farm in Europe was that of 
Bell's, which was employed every harvest on the farm of Inchmichael, 
in Scotland. The exhibition of McCormick's and Hussey’s in 1851 
revived that interest in reaping-machines which had been excited 
from time to time in this country ; and in the year following — viz. 
in 1852 — ^it is said that 1500 of Hussey’s alone were sold. In 1855 
McCormick stated at the trial in France, that 2500 of his machines 
had been sold in that year ; and Burgess and Key, up to this time, have 
sold 2000, and nearly 1200 have been manufactured of Hussey's 
and Bell's at the Beverly works, now belonging to the Trustees of 
W. Croskill, besides the thousands that have been made and sold 
by other manufacturers in this coimtry, on the Continent, and in 
America. We could adduce, as another example of the advantage 
of such exhibitions, the improvements of the plough, and the pro- 
minent position held by Howard’s plough in Scotland, which have 
been brought about mainly through the means of the exhibitions 
and the trials of the English and the Scotch national Agricultural 
Societies ; but for which also the excellence of Hornsby's plough, 
now acknowledged as a rival of Howard’s, would not probably have 
been heard of for some years. 

Though the rapid improvements in the implements and machinery 
of agriculture have been mainly due to the exhibitions of the 
national societies, we question much if they would have been as 
great and as rapid if the principal agriculture implement firms had 
not seconded the efibrts of the societies. These firms being com- 
posed of partners of intelligence and education, which enabled them 
to divest themselves more readily of prejudices, and having at com- 
mand a large capital, adopted and carried out any improvements 
which were suggested to them at the annual Shows ; which a local 
blacksmith, however willing he might have been, supposing him to 
have been convinced of the utility of the improvements, would have 
been quite unable to carry out. Another cause of this rapid pro- 
gress in improved machinery is the adoption of the division-of-labour 
system by the principal implement manufacturers of England, in 
which respect they differ from those of Scotland. By devoting their 
undivided attention, and that of their men, to the manufac- 
ture of one or two classes of implements only, they endeavour to 
bring these to such a state of perfection as inventive talent, capital, 
and skilled labour can effect. It is especially worthy of notice here, 
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as showing what may be accomplished by a man without the advan- 
tages of education and capital, but with ordinary talent, observation, 
and perseverance, when he devotes his mind and time to the manu- 
facture of one implement only, that the premium list of the High- 
land Society often shows the name of a working blacksmith placed 
before that of extensive firms, with every one of the advantages 
stated above, in a class of implements which the former has made 
his particular study. 

The Edinburgh Exhibition was admitted by all parties to be decid- 
edly the best show of implements and machinery ever held under the 
auspices of the Society, both in point of the numbers of articles 
exhibited, and the getting-up of them. We observed now and then 
some implements which appeared to be hastily and roughly put 
together. If this was done with the view of reducing the price of 
the articles, the makers laboured under a wrong impression, and 
they did what will ultimately operate against their own interest. 
Though the Society does not intend, by the awarding of its pre- 
miums, to encourage merely finely-got-up implements, whose defects 
are glossed over with paint, it makes good and neat workmanship 
an important element in the adjudging of the premium. It would 
be advisable were a little more time allowed for the trial of the 
implements than is usually given ; and probably if the list increases, 
as it has done for some years, it may be found necessary to divide 
the implements into three or four classes, and to offer prizes ^or one 
class only in the year. In this way much more time would be 
allowed for trials, as each class would only be tried once in three or 
four years. 

The plan we intend to adopt in this report, as most interesting 
and useful, is to fonn the implements into groups, on each of which 
a few general remarks will be made, entering at the same time into 
such details on any of the sections as may be thought necessary. 
This will be found to be more generally interesting and practically 
useful than if we were merely to enumerate the different sections, 
state the number of entries, the successful competitors, and give a 
few dry details. It is fortunate that the carrying out of this plan 
will be very much simplified by the principle adopted by the Direc- 
tors in making out the premium list of implements. There is a 
regular order observed in the list, though not obseiwable to most 
people. Premiums are offered first to those implements required 
for preparing the soil for the seed — then for those hsed for deposit- 
ing the seed — next for those for top-dressing the crop-— for those for 
clearing it — for those for reaping it — ^for those for thrashing it, &c , 
&c. Such a systematic arrangement is decidedly the best that cpn be 
adopted in the Show-yard, and recommends itself at once to the appro- 
val of the members, as it facilitates the examination of the implements 
both by the Judges and the public. We have heard some exhibitors 
objecting to the arrangement, ftom its entailing upon them consider- 
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ably more expense in looking after their implements scattered over the 
yard in different classes, than if they were collected together into one 
place at their stand or general collection. This is no doubt true ; 
but, in making the detailed arrangements of the Show, we ought 
never to lose sight of the great objects of such exhibitions — viz. the 
improvements of our machines and implements, by collecting them 
together for comparison and for competition. And no comparison 
can ever be satisfactorily made if an individual is to wander from 
one exhibitor’s stand to that of another, to examine implements of 
the same class. While everything should be done for the conve- 
nience of the exhibitors, the object of the exhibition and the eonve- 
nience of the visitors must not be overlooked ; and we must not forget 
the character of the exhibition, by converting it into what would be 
little else than a fair, if the articles were arranged as these objectors 
propose. Through time we might perhaps have the exhibitors of 
different descriptions of stock demanding that their stock should be 
aU placed together, so that they may be more easily taken care of by 
fewer servants. The request would not be more unreasonable 
than that made by some of the implement exhibitors at present. 
Ultimately the sectional or class arrangement may be found to be 
best for the exhibitors also ; for visitors, after a proper examination 
of the implements in one class, and deciding upon the best, naturally 
make inquiry after the exhibitor of it, with the view of purchasing 
it. If they had not had an opportunity of examining and compar- 
ing the implements arranged in classes, but had been compelled to 
put off their time wandering from stand to stand, probably they 
would not have purchased it at the time. The sectional and stand 
arrangement may in some measure be combined by exhibitors 
attaching large placards to the implements exhibited in the classes, 
informing the public at what part of the Show-yard they are to be 
found. 

According to the plan proposed, then, the implements and ma- 
chines will be divided into the following groups : — Group A, imple- 
ments required for preparing the soil for the seed, comprehending 
all from section 1 to section 16 inclusive ; Group B, sowing-machines, 
from section 17 to section 26 ; Group C, machines for preparing 
and distributing manures, from section 27 to section 30 ; Group D, 
machines for cleaning the growing crops, singling turnips, and rais- 
ing potatoes, from section 31 to section 34 ; Group E, harvest 
machines, from section 35 to section 39 ; Group F, machines for 
thrashing and preparing grain for market, from section 40 to section 
45 ; Group G, machines for preparing and holding food for animals, 
from section 46 to section 59 ; Group H, dairy implements, from 
section 60 to section 64 ; Group I, carts and other carriages used 
on the farm, from section 65 to section 68 ; Group L, horse and 
stable furniture, sections 69 and 70 ; Group M, stack pillars and frame, 
section 71 ; Group N, fences and gates, from section 72 to section 
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77 ; Group 0, tile and pipe machines, and tiles and pipes and 
tools used in drainage operations, from section 78 to section 83 ; 
Group P, miscellaneous apparatus, machines, and implements. 

Group A. 

In this group are included the different descriptions of ploughs, 
harrows, rollers, clod-crushers, swing-trees, &c. Great and numerous 
are the changes which have taken place of late years in the opinions 
of practical agriculturists on points connected with their business, 
and consequently in the management and operations of the farm. 
Amongst these changes we must reckon the variation in the methods 
of preparing the soil for the seed. There are those still living who 
remember the plough in its rudest form and haiTOWs of as im- 
perfect and rude construction, being the only implements thought 
necessary for the working of the land on farms situated in districts 
on which all the implements enumerated above are now in daily 
use. The introduction of summer fallow succeeded at a considerable 
distance of time, by the cultivation of the turnip, demanded improved 
implements, and a greater variety of them, than had previously been 
in use. But for many years the growth of the turnip being limited 
only to the naturally dry light soils, the improvements in this class 
of imjdements were not as lapid and general as they have been since 
the introduction of furrow-drainage and special manures. These 
have enabled the farmer to grow turnips on the heavy lands, which 
were before considered quite unsuitable for them, and have com- 
pelled him to call in the aid of the mechanic to construct machines 
and manufacture implements to assist him in the often laborious 
task of pulverising the clays for the growth of his turnips. A valu- 
able addition, made many years ago to this class of implements, was 
Fiiilayson’s harrow, which has undergone many changes and improve- 
ments, till we find it now in the more perfect form of the grubber. 
To the extended cultivation of the turnip, and other green crops, 
are we indebted for the present forms of grubbers, which have now 
superseded the ploughs in a great degree, in the working of the 
land in spring and autumn for green crops. Formerly the soil was 
not considered in a proper state for the sowing of the turnip seed 
till it had received at least two, and generally more, ploughings in 
spring ; now, on most farms, the plough is never used at that season 
but for drilling. In autumn, too, where soil and cHmate are favour- 
able, grubbers and scarifiers have taken the place of the stubble fur- 
row. Ploughs, harrows, and grubbers, however, were found not 
sufficient for the proper reduction of clay soils, and hence heavy 
rollers, clod-crushera and Norwegian harrows, haye been added with 
great advantage to trds class of impl^ents. 

Two-Horse Ploughs , — ^These hava^been subjected to as numerous, 
minute, but still important, changes as any cl^s of agricultural im- 
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plements. To the names of Small, Wilkie, and Cunningham, have 
been added those of many improvers and manufacturers of ploughs; 
and if we are to judge from the premium lists, English makers are 
taking the foremost rank even in Scotland. For again does the 
name of Howard appear first in the awards for their New Patent 
Iron Wheel-Plough. This plough differs from the one for which the 
Howards obtained the first prize at Berwick, in the cut of the fur- 
row, and in the mould-board being much more convex than that of 
the Berwick one. Indeed, if there is one feature in the exhibition 
of implements more worthy of notice than another, it is the greater 
convexity of the mould-boards which the English manufacturers 
have attached to their ploughs. And in none is this more observ- 
able than in the plough of Hornsby, which was entered not for com- 
petition, but for exhibition only. In short, in the principal English 
ploughs exhibited — ^namely, Howard's and Hornsby's, — ^there is a 
nearer approach to the Scotch ploughs in the setting of the irons and 
the form of the mould-board this year than has ever been observed 
before. To what are we to attribute this ? The Duke of Athole, Pre- 
sident of this Society, taking a great interest in the practical details 
of agriculture, and having purchased some English ploughs, resolved 
to have the merits of the English and Scotch ploughs compared and 
tested. He accordingly organised a ploughing match, open to all 
makers of ploughs, which was held at Stanley, in Perthshire, last 
spring. Some of the English makers, or their representatives, at- 
tended, who w^re convinced, by the work executed by the different 
ploughs, that the form of furrow, and the placing it in the position 
to form the seed-bed practised in Scotland, were the best for general 
purposes. The result of this day’s work and observation at Stanley 
was the improved plough of Hornsby. It was shown at Warwick, 
and, contrary to the expectations of all the English makers, carried 
off‘ the first prize for the best plough for light land, the first for the 
best plough for heavy land, and the second for the best plough for 
general purposes, the Messrs Howards’ plough having beaten it in 
this class. *'The share and turn-furrow, or breast, of Hornsby’s 
plough are attached to the slide, or sole-plate, which is in fact the 
foundation of the patent principle, instead of to the frame, as in the 
usual method of construction ; by this means the beam, handles, and 
frame are solid pieces of wrought-iron work, obtaining the greatest 
possible lightness with immense* strength and durability.” Besides 
this, the side-plate is extended back as far as the mould-board, or 
nearly so, thus giving greater steadiness in the draught of the plough, 
without increasing the friction and hardening of the soil in the bot- 
tom of the furrow, which would have been the case had the sole- 
shoe been increased in length. Indeed, the lengthening of the side- 
plate admits of the sole-shoe being shortened without the risk of 
the steady working of the plough being injured, and thus it is more 
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easily made to follow the undulations of the land, so that the plough- 
ing may be everywhere of the same depth.” 

It was certainly somewhat puzzling for a person in quest of the 
best plough to walk through the Show-yard, examine and select 
one from the many varieties exhibited, — ^from the rather abrupt 
mould-board of the Yester plough, 37 inches in length, to the grace- 
ful yacht-like forms of Howard’s and Hornsby’s, from 45 to 50 
inches in length. He would require to see them at work in the 
trial-field ; but even here he would scarcely have received satisfac- 
tion ; for, owing to the drought which prevailed last summer, the 
soil of the trial-field, naturally friable and gravelly, was very hard 
and difficult to turn over, and few of the ploughs went sweetly in it. 
It was evident that the wheel-ploughs had the advantage of the 
swing ones in the soil, as the wheels kept them at a uniform depth, 
and left a more even bottom in the furrow. In summer ploughing 
generally wheels will have the advantage. For this reason — and as 
the objection found to the use of wheels by those who have tried 
them in Scotland is on account of their being easily clogged when 
the surface of the land is damp, and who have for this reason dis- 
continued them — ^would it not be advisable to divide the ploughs into 
two classes, ''wheeP^and “ swing Howard^s plough was facile 
princeps of those competing ; but Hornsby, though not competing, 
received permission to exhibit the working of his plough, which 
elicited the admiration of both farmers and implement-makers. 
The comparative advantages of the fittings of the English and Scotch 
ploughs were much discussed at the Show, and particularly the 
English practice of using cast-metal socks. There can be no doubt 
as to the economy of this practice where the land is free of large 
boulders ; and we envy tliose farmers whose lands, having this 
exemption, admit of their using these cast-metal socks ; but we fear 
that the prevalence of landfast stones in Scotland generally pre- 
cludes, at least for a time, the general adoption of cast-metal socks 
in this country. 

The English ploughs proved themselves to be much easier drawn 
at the trial, as the following notes testify : the numbers correspond 
to those in the catalogue, and the imperial stones are the average 
draught of each plough as taken from the self-registering dynamo- 
meter sheets : — 

ENQLISH. 

No. 12, Howard’s, 2I imperial stones. 
„ 21, Page’s, 28 „ 


Cany over 271 


BOOTOH. 

No. 8, 80 imperial stones. 

ft 


6, 

7, 

8 , 

» • 

« 10 , . 
» 11 , . 
w 18, • 


80 
.. 36 
.. 86 
.. 82 
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.. 85 
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ft 

tf 

9f 
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SCOTCH* ENGLISH. 


Brought over, . . 

271 imperial fitones. 

62 imp. stones. 

No. 16, 

80 



,, 17, 

32 

n 


„ Id, 

82 

if 


„ 26 

24 

,, 


„ 27, 

82 



» 28, 

84 

,1 


14 1 

456 


2 I 52 

Average draught of ) 

— 


Average draught of ) 

Scotch ploughs, ) 

BZ. i ID. 

26 Bt. 

English ploughs, ) 


Difference in favour 

of English ploughs, 6 sfc. 7 lb. 


Sections 2, 3, 4 . — Trenchy or Deep-furrows^ and Subsoil Ploughs 
for two or more horses , — We observed a good deal of cast-iron used in 
some of these ploughs, which we consider unsuitable for the purpose 
to which they are put in Scotland generally, the sudden collision 
with and resistance from landfast stones being frequent and severe. 
We thought that the mould-boards in some of the trench-ploughs 
were not large enough to turn over the furrows required of them. 
It is a pity that the Tweeddale plough has never been tried in com- 
petition with the other varieties of trench-ploughs. 

Section 5, — Double Mould-Board Ploughs, for forming drills or 
bulking, with attachment for lifting potatoes, were well represented, 
but presented no novelty. We were rather surprised that so few of 
the implement-makers in the district of the Show, who arc known 
to have good working ploughs, with improvements of their own, did 
not exhibit. We would remind them that the advantage of exhibit- 
ing, even though they were unsuccessful, is to extend their business 
from being a mere local to what we would designate a national one. 
The attachments for lifting potatoes were of two kinds — namely, Law- 
son’s Blander potato-lifter, and the plough-graip for lifting potatoes, 
both of which have been before exhibited. The former is a “ simple 
instrument of six malleable-iron bars joined together in the form of 
a brander or gridiron,’’ which is attached to the right side of the 
plough instead of the mould-board. The plough-graip is attached 
to the sole of a double mould-board plough, and consists of four bars 
of iron, joined together so as to form an instrument like the hand, 
with the fingers extended and wide apart. The effect of the action 
of both of these instruments is to scatter or disengage the potatoes 
from the soil, that they may be more easily gathered by the people. 

Section 7. — Two-horse Grubbers, or Cultivators . — ^There were no 
fewer than twenty-two entries in this section, and we were particu- 
’larly struck with the decided preference which was given to the use of 
hind wheels. There was only one exhibited which wanted the hind 
wheels. This agrees very much with the experience of many who 
have used these grubbers, such as Tenant’s, .which are not furnished 
with these wheels, particularly in those districts where the soil is 
somewhat stiff. They were found to be so veiy unsteady in the 
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working that it was considered necessary to add the hind wheels. 
The first prize in this section was awarded to Coleman and Sons, 
for their Cultivator, Grubber, Scarifier or Broad-share, wWch was 
exhibited at the Society’s Show for the first time by the inventor, 
after it had acquired a well-earned character in England, the test of 
which is that it has gained there about fifty prizes, and upwards of 
5000 copies of it have been sold, and are regularly used. It differs 
from all the other grubbers exhibited in the more perfect adjustment 
of its parts, and in its leverage, and in the lever acting immedi- 
ately in connection with the teeth, raising and depressing them inde- 
pendently of the body or framework of the implement, instead of 
the same action being conveyed to the teeth through the body, 
which is the case in the ordinary construction of grubbers in Scot- 
land. The advantage of this plan is that the body is always kept 
at the same distance from the surface of the ground, whatever may 
be the depth the teeth are working at. The points of the teeth are 
cast-metal, and are fitted on or slipped off when necessary ; when 
it is required to use it as a scarifier, a set of broad shares ajc fitted 
on instead of the points of the teeth. We find the same o]>jection 
to these cast-metal points and shares as we did to the cast-nietal 
shares of the ploughs when they are used in a great part of Scotland. 
We have our doubts, too, as to the mode of action of the lever on 
the teeth being the best where there are landfast stones ; for we are 
of opinion that it will be very difficult to disengage the implement 
when any of the teeth has been obstructed by one of these stones, 
as in applying the lever to free the tooth from the stone, we but 
press it more firmly on the stone, and there will be no disengage- 
ment from it till the whole implement has been moved back. 

Section 8 . — Norwegian Ilai'rowSy or Pulverising Land Rollers, 
— It would certainly be much better if this section were divided into 
two, as the two classes of implements are essentially distinct in their 
action, and the difficulty of judging them is thus much increased. 
There was nothing deserving of special notice in this section. 

Section 9 . — Consolidatitig Land Rollers . — The casting of some 
of these was the most perfect we ever recollect of seeing in the same 
class at any former Show. CroskilFs improved Clod-crusher obtained 
the second prize. We consider this one of the most useful imple- 
ments of the farm where the soil has any tendency to clay. It may 
be used most efficiently in place of the harrows and the ordinary 
smooth roller, after grass seeds have been sown. •We need not 
allude at any length to the merits of this most useful implement, 
which are acknowledged in all countries. Since its introduction in 
1 832, it has undergone many most important improvements, which 
have now made it almost perfect. Besides being used for crushing 
dods, it is the best kind of roller we have for compressmg soft soil, 
particularlyin spring, when wheat that has been sown on it in autunm 
IS apt to be thrown out. We believe that nearly 4600 of the clod- 

TBANS.— OCTOBEB 1859. 
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crusher have been sold since its introduction, which, at an average 
price o{ £15 each, would make a sum of nearly .£^70,000 for one 
implement manufactured by one firm. We observed that some of 
the rollers were divided into three parts, instead of two. This was 
done as an improvement, as it was thought, from the rollers being 
considerably longer than usual, the divisions, if there were only two, 
would be too long. We would decidedly prefer two divisions even 
in a long roller, for at the turnings the implement will turn mainly 
on the centre division if there are three, and the surface will be 
a good deal dragged. 

In the other sections of this group, comprehending Land Pressers, 
Eibbing Machines, Harrows for heavy and light land, and for cover- 
ing grass seeds and swing-trees, common and equalising, we have 
nothing of importance to note. The Chain-web Harrows exhibited 
were made expressly for covering-in grass seeds, and therefore it 
was not necessary to make them stronger and heavier ; but a use 
to which they could be most advantageously put is to the cover- 
ing-in of seed in ground broken up for the first time, in which 
case much greater weight and strength would be required. We 
believe that they would be foimd to be of much greater advantage 
if applied to this purpose than if used for covering-in grass seeds. 

Group R-Sowino-Machines, 

from Section 17 to Section 26 : viz. Sowing-Machines, for grain — 
broadcast and diill — for grass seeds, for turnips, for turnips with 
manure, for mangold, for carrots, for beans, and dibbling or drop 
sowing machine with manure. Simplicity of construction was the 
most prominent feature in this group. In the two machines which 
gained the premiums for broadcast machines, the seed-box is placed 
at the centre of the travelling wheels, which gives the lightest 
possible draught that is attained, by different arrangements, however, 
in each.” In the first-prize machine, the box is in one piece, the 
axle of the wheels being also the seed-wheels. The box and the 
wheels, consequently, may be said to form one piece, and it cannot 
be accommodated for passing through gateways or narrow passages. 
To remedy this, a carriage for conveying the machine from one place 
to another is constructed, on which it is lifted, and the shafts are 
removed from the machine and attached to the end of the carriage, 
so that it and the machine are taken through narrow places end- 
wise. The second-premium one is divided into three parts, and on 
this account no carriage is required for its transport from place to 
place, as the end compartments are folded up on the middle one 
when it is going through narrow places. It is superior to any of 
the others exhibited, in the box being placed much nearer the ground 
— an advantage which will be fully appreciated when grass seeds are 
sown in windy weather. A very ingenious contrivance attached to 
the machine, exhibited by Robert Mitchell and Son, for turning the 
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znachiue round on the frame when it is to be taken through a narrow 
passage, appeared to* answer the purpose well, and excited a good 
deal of interest among the spectators. All the broadcast sowing- 
machines were adapted for sowing grass seeds as well as grain. 

In the drill sowing-machines there was great sameness in the 
construction : all the exhibitors but one being Scotch, the machines 
wanted that complexity which distinguishes the English from the 
Scotch machines in this section. There is little change or improve- 
ment in the construction of them, or of those that have been exhibited 
for some years back ; nothing at least calling for special remarks here. 

The sowing-machines for turnips, mangold, and beans, present no 
new feature, if we except those which are constructed to sow both 
turnips and mangolds either in a continuous run or at certain inter- 
vals on the drop principle. Of the turnip sowing-machines we 
may remark that we have seen several constructed on a better prin- 
ciple, and in constant use, than any exhibited. The two mangold 
sowing-machines which gained the prizes are simple, and appear to 
work well, and we have no doubt that they will tend to lessen one 
of the difficulties that have been found to the extensive cultivation 
of this root in Scotland. 


Group C. 

Machines for Pulverising Ouano, and for Distributing it and 
Liquid Manure^ from Section 27 to Section 30. — Since Ae intro- 
duction of the light manures, the want of such machines as those 
comprehended in this group has been much felt. We derive only a 
part of the benefit of a manure if it is not reduced to a minute state 
of division, and equally distributed over the land. We believe 
that much of the superiority of manure applied in the liquid state 
to when it is applied in the solid, arises from its being as minutely 
divided as possible by being in a state of solution, and from the 
ease and equableness with which it can be distributed. The labour 
and expense of reducing guano and other light manures to the pro- 
per state of fineness, has been long complained of by those who use 
a large quantity of them, and different methods have been resorted 
to to effect this purpose, which have proved both tedious and ineffi- 
cient. We are indebted, then, to those implement makers who have 
attempted to supply the want so much felt, and more particularly 
to those who brought forward their macliines for exhibition. All 
of them effected the object contemplated, but soi^e much better 
than others ; and we would mention, in particular, the machine 
which took the first prize, 'exhibited by James Thomson, Stow, 
“ This cheap little machine (price only £2, 15a) broke hard lumps 
of guano and stones to a finer powder than any of the others ;'the 
arrangement is simple and efficient for clearing should it choke up 
in working. It would enhance its value if a suitable riddling appa- 
ratus could be attached. We believe that orders were received for 
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upwards of one hundred of them.” We regret that none of the 
machines entered for breaking bones were exhibited. A cheap, 
small, and efficient machine of this description will be found of much 
value to the farmer, as it would in some measure render him inde- 
pendent of the manure manufacturers, some of whom are not 
over scrupulous as to what is the quality of the article they put 
into his hands. 

Section 28. — Machines for Distributing Guano. — The one which 
obtained the first prize here, made by R and J. Beeves, ‘"seems a 
useful machine, having a row of teeth set in a revolving rod, so as 
to act as an archimedean screw, stirring the manure in the box, and 
ejecting it from apertures in the bottom at the same time.” Mrs 
Thomas Sherriff's machine, which gained the Bronze Medal, is also 
well worthy of having attention directed to it. 

The liquid-manure pumps and distributors showed no novelties. 
The improved liquid-manure or water-cart, exhibited by the Trustees 
of W. Croskill, was well worthy of the first prize. It is made alto- 
gether of iron, and is comparatively light. Ttere was a great variety 
of pumps exhibited, all possessing more or less merit. 

Geoup B. 

Implements and Machines for Cleaning Growing Crops, Section 
31 to Section 34: Horse-Hoes for drilled Grain and Green Crops . — 
Simplicity, efficiency, and substantial workmanship, were the charac- 
teristics of all the implements in these two sections. We regret 
that Garrett and Sons were not represented in these sections. 

Machines for Singling Turnips, Section 33. — Before expressing any 
opinion on these, we should like to see them at work. Perhaps 
arrangements might be made next season for testing their efficiency. 

Machines for Raising Potatoes. — These, when tried, did not give 
the satisfaction expected. Those who have already the simple plough- 
graip, described under Section 5,are furnished with an implement much 
more simple, a great deal cheaper, less liable to cause interruptions 
in the work by going out of order, and which is as efficient, if not 
more so, than the machines in this section. Being frequently ex- 
hibited and described before ; and as there is little change on them 
from previous years, we think it unnecessary to enter more into 
detail at present. 

Geoup E 

comprehends Scythes, Reaping - Machines, and Hand and 
Horse Rakes; in short. Harvest Machines. — There is no depart- 
ment of farm labour in which the extensive emigration, both 
from this country and Ireland, of late years, has told so severely 
as that of harvesting the grain crops. Not only has wages been 
high, but considerable difficulty has sometimes been felt in 
getting labourers even at the high rates going. The extensive 
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use of light manures with the grain crops in the high districts, thus 
hastening them on to maturity, and approximating harvest there to 
that of the low districts, aggravated the evil by increasing the de- 
mand for labourers. Farmers, therefore, were put to the necessity of 
attempting remedies for the evil, and both scythes, so commonly used 
in harvest in England and the North of Scotland, and reaping- 
machines have been extensively used. Of the exhibition of scythes 
at the Show, we have nothing to say ; bilt we will confine our re- 
marks on this group to the reaping-machines and horse-rakes. 

Reaping-machines formed a prominent feature in the Show-yard, 
both from the numbers exhibited, and the variety of construction. 
The originals — viz. BelFs, McCormick's, and Hussey’s, were all re- 
presented ; the first by machines exhibited by Bell himself, and the 
Trustees of Croskill ; the second by Burgess and Key, exhibited by 
James Shaw ; and the third by Dray's champion reaping-machine 
and other machines, amongst which we may class that of Gardner 
and Lindsay. Others exhibited, from the improvements made on 
them, could scarcely be referred to one original more than an- 
other, but were a kind of mongrel, such as that of Lord Kinnaird's. 
Of the number exhibited, 7 were self-deliverers, and 5 required the 
assistance of a Uaaii to rake the grain off the platform after it was 
cut. Of the former class the following were selected and sent out 
to the trial-field for the pu^ose of being tested ; Bell’s, Brighaiii and 
Bickerton’s, Croskill’s Trustees’, Lord Kinnaird's, Burgess and Key's, 
and B. Samuelson's : of the latter there were sent out Burn's, James 
Drummond’s, Dray’s, Gardner and Lindsay’s, and T. Perry and Son's. 
Of these Bum’s, Brigham and Bickeiton’s, and James Drummond's, 
gave up the competition at the first, as they failed to cut the crop, 
but ran over it when the word was given to commence. 

The crop on which the machines were tried was barley, very light, 
being short and thin on the ground, apparently sawn out with grass, 
but with a thick growth of creeping succulent weeds. The ground 
did not appear to have been rolled, as there were a good many loose 
stones on the surface, which were apt to injure the machines, and 
caused stoppages every now and then. The crop had a considerable 
inclination to the north, which rendered cutting in that direction to 
be performed with difficulty and unsuccessfully. Altogether the 
crop was most unfavourable for machine-reaping. It was on the 
farm of Liberton Mains, in the occupancy of Mr T^fetson. A vast 
concourse of spectators were present, and took a keen interest in the 
proceedings. It was evident from the first that the Judges had a 
most difficult and delicate duty to perform. They were required to 
decide upon the merits of two distinct classes of machines, the one 
— ^viz. the self-delivering, shown to great disadvantage, from the 
condition of the crop they were required to reap; the other having a 
decided advantage in that very condition which told so much against 
the first clasa From the shortness of the straw and thinness of 
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the crop, those maohines which delivered it in swathes, laid it down 
by no means as well as they were wont to do, but in a straggling 
form ; while, from the very same circumstance, the men who delivered 
it off the platform of the other machines, had abundance of time to 
collect it, by means of a rake, into sheaves, and lay it down as neatly 
as any shearer could have done it without the least oppression to 
themselves. The result would have been very different if the straw 
had been longer, and the crop thicker, or if it had been wheat in- 
stead of barley, for we have frequently observed that in such cases 
the men charged with delivering the grain are overwrought. In an 
experiment of this kind, then, we can scarcely consider the laying off 
of the grain as an element of comparison, as it was the work of the 
machine in the one case, and of a man in the other; and the manner 
in which it was laid off in the latter, was entirely dependent on the 
strength and adroitness of the man. If, indeed, the laying off of the 
grain is to be taken into account, it must tell in favour of the self- 
delivering machine as it performs this operation in addition 
to what is executed by the other machine. It must not be forgot 
that one of the great uses of a reaping-machine is to enable the 
farmer to have the means of avoiding the risk of loss by the shedding 
of his grain, by cutting down his ri2)e crop with the machine when 
he could not command labourers, to li(t, sheaf, and bind it ; and 
in such an emergency the self-delivery machine alone can as yet be 
used. But those machines requiring the aid of a man to throw off 
the grain had, from this circumstance, and the lightness of the crop, 
another advantage over the self-acting ones. When the former cut 
in the direction in which the grain was lying, the horses were made 
to go slower, so as to give the man more time to gather with his 
rake the standing crop to the cutters, and then throw it off when cut. 

^ Taking everything into account, we do not consider the trial at 
Liberton Mains a conclusive one, and though it is always advisable 
to gratify the curiosity of the visitors to the Show by showing the 
machines at work, if there is only one field of grain suitable for the 
purpose in the neighbourhood, the trial for the premium should not 
take place till there is a sufficiency of ripe grain of cdl kinds to afford 
a fair Mai. Such a trial would be much more satisfactory than one 
so limited as that at Liberton Mains, and would tend to do away 
with that capriciousness in the decisions so frequent in all competi- 
tions of reaping-machines. We would submit, with all deference, 
that in future, premiums should be offered for the best machines in 
the two classes — ^viz. the self-delivering class, and that requiring 
the aid of a man to throw off the grain. 

Considering the unsuitableness of the crop for reaping by ma- 
chineiy the work was well done. The stubble was as close cut in 
some instances as if the scythe had been used, and in all cases 
it was superior to that left by the sickle generally. As we said 
beforej those machines laying off the grain did not do it as well as 
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usual Of the others, the man in Gardner and Lindsay’s laid it off 
most neatly in sheaves ready to be bound. Dray’s, Hussey’s, and Perry 
and Son’s, and Wood’s, also made capital work in the cutting, and 
the sheaves were laid off by the man. The self-acting rake attached 
to Samuelson’s as a substitute for the man did its work well, and 
excited great interest among the spectators. It appears to resemble 
Atkin’s automaton reaper from the descriptions given of it. The 
Judges awarded the first prkc to Burgess and Key, who carried off the 
first prize in the class of reapers exhibited by foreigners in France in 
July last, and also the Great Gold Medal Prize of honour, for exhibit- 
ing the best implement competing in both the French and foreign 
sections. Its mode of delivery is peculiar : the com, on being cut, 
falls on a series of rollers fitted with archimedean screws, by which 
it is delivered in a continuous and well-formed swathe at the side of 
the machine. It is much lighter in the draught than Bell’s. A 
considerable improvement has been made in this machine this year 
by attaching the small travelling wheel to a hinged side, so that the 
machine can be turned much more easily, indeed almost on its own 
ground. Bell’s reaper was not forward in time for the French Ex- 
hibition, but it obtained the first prize at Brussels, to which it was 
forwarded at once,%hen the discovery was made that it was too late 
for the French E^^bition. Many will be gratified at the award of 
a prize to Bell at Liberton Mains. At the Highland Society’s Show, 
held in Edinburgh in 1827, the attention of the Judges was diiectcd 
to a very promising model of a reaping-machine, the invention of 
Mr Bell, student of theology, at Auchterhouse. To this student 
and his brother, the farmer at Inchmichael, are we indebted for 
reaping by machinery. When others were di’eaming of machine- 
reaping as a chimera, the Inchmichael farmer was cutting more or 
less of his crop every year with his machine. With it he has 
travelled to many a Show, and in many a well-contested field he 
has, with his coat off, piloted it through the crop, amidst a host of 
curious and admiring visitors. Wo are sure that all the members of 
this Society sincerely wish that he will reap the fruits of his ingenuity, 
industry, perseverance, and energy, and that he will not, like many 
inventors, have to complain of the ingratitude of a world which was 
benefited by his invention, but neglected the benefactor. 

Rahea , — It must have been no easy matter for the Judges to have 
selected the best rake, whether for horse or for h^nd, where they 
were all so good. Among the horse-rakes in particular, none would 
have been a rejectable article in the harvest field. No implement 
has been more improved since the Society awarded an honorary 
medal at the Show in 1827 to Mr Ronaldson, Saughead, for the 
merit of introducing into this country the American horse-rake, of 
which he exhibited a specimen. Still going on towards perfection, 
the manufacturers have been devoting their attention of late to two 
parts of the construction — namely, the lever or handle for raising 
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the teeth off the ground when they are loaded with the straws and 
heads of grain, and in the independent action of the teeth. We may 
mention a third improvement which has been made now for some 
years — ^namely, the facility of attaching and removing the teeth 
when any of them are injured. There were several methocb of doing 
this observable in the classes exhibited, but we preferred that of 
Smith and Ashby's, in which, instead of the whole tooth having to 
be removed, only the half most liable to be damaged or to require 
repair can be taken off if wanted. Several contrivances were re- 
sorted to for assisting the man to depress the lever and raise the 
teeth, which were all more or less successful. The improvement 
made by the Messrs Howard is worthy of notice. In most of the 
rakes exliibited a bar of iron runs along the length of the implement, 
on which the teeth fall and rest when there is any small depression, 
sucli as a furrow, in the surface of the field in which the rake is 
working. This, of course, prevents any grain lying in the depression 
from being touched or raked up by the teeth. The Messrs Howard 
have dispensed with this bar, so that each tooth is depressed to any 
reasonable depth quite independent of its fellows, and no part of the 
surface is passed over unraked. 

Group D. 

Machines for Thrashing and Preparing Grain for Market, Sec- 
tions 40 to 45. — Thrashing-Machines . — Sixtyyears have now elapsed 
since the first thrashing-machine was erected by Mr Meikle at Kil- 
beggie, in Clackmannanshire, on account of Mr Stein. This machine, 
no doubt, thrashed the grain from the straw, but it threw the grain, 
straw, and chaff, into a confused heap. It was only by degrees that 
the otlier parts of the present thrashing-mill were added to the 
drum, or sim})le thrashing apparatus. EaJees, or shakers, and win- 
nowing-macliines, when added, enabled the machine to execute the 
different processes of thrashing, shaking, and dressing the grain for 
market. Few alterations have been made on the thrashing-machine 
since Meikle's death, who left as a legacy to his country a machine 
wliich his genius had invented, improved, and, in its main parts, 
'well-nigh perfected. But though we thus accord to Meikle the sole 
merit of the invention of the thrashing-machines at present in use, 
we ought not to forget that there were other workers in the same 
field, such as Menzies, Stirling, Kinloch, Ilderton, and Osely, whose 
names will always be associated with the history of thrashing- 
machines. 

By universal consent thrashing-machines are now divided into 
two classes, Scotch and English. The distinguishing members in 
these two classes are the Drum and the Shakers. In the Spotch 
machine the drum is a close cylinder, covered with sheet iron, with 
two sets of crosses or arms of hardwood, the extremities of which 
extend beyond the circumference of the cylinder about 3 or 4 inches; 
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these projecting extremities are called the beaters, and have an iron 
plate bolted to them ; and it is by means of them that the grain is 
beaten out of the straw. The diameter and length of the drum has 
varied at diflFerent times. At one time it was extended to 5 or 6 
feet in length, and was 3 J feet in diameter ; of late years, however, 
this length has been reduced to 3| feet, and the diameter to 3 feet, 
say for a 6-horse-power engine. The revolutions per minute vary 
from 300 to 400. The action of the beaters is upwards, to which 
the ears of the grain are subjected only for about a fourth part of 
the circumference of the drum, even though the feeding-rollers may 
hold it well back. To this limited action of the beaters upon the 
grain is to be attributed the imperfect thrashing so often complained 
of The shakers of the Scotch mills are generally of a square form, 
with concave sides, which, uniting at the angles, shoot out into the 
rake heads. In the best constructed thrashing-machines there are 
generally two shakers. 

“ The drum, or, as we would call it, the ruhher of the English 
machine, though armed with what may be called beaters, docs liot 
in fact thrash by beating, but by rubbing the grain against a wire 
grating, and in this lies its best qualities. The drum is a skeleton 
formed of two wiilgs of cast iron, fixed upon an axle, and to these 
wings are fixed 6 or 8 beaters, or rubbers, lying parallel to the axle, 
forming a skeleton cylinder.*' Its diameter never exceeds 24 inches, 
often as low as 20 inches, and its length is about 4 feet It 
revolves within a concave, which embraces nearly three-fourths of 
its circumference, and is nowhere more distant from the beaters than 
1 J inch. The concave is nearly throughout an open trellis or grat- 
ing, composed of plates of iron and wire ; and, to complete all, this 
drum makes from 800 to 1000 revolutions in the minute. It will 
be observed, that while the beaters of the Scotch di’um act upon the 
ears of corn only for one-fourth of the circumference of the drum, 
with a velocity of 300 or 400 revolutions per minute, the beaters of 
the English drum act upon the ears for three-fourths of its circum- 
ference, rubbing them against the concave with a velocity of 800, 
or very often 1 000, revolutions in the minute. The latter, then, can- 
not fail to thrash cleaner than the former, which also breaks the 
straw more from its being put into the drum end- wise instead of 
broad-side, as is done with the English mill. The shakers of the 
English machine are composed of 4 or 6 boxes, upwards of 8 feet in 
length, to which is communicated a vibratory motion by means of a 
crank, so that they move alternately down, forward, and backward, 
and carry the straw along till it is thrown oflF at the end of the 
machina Most of the English machines are now furnished with 
what are called Goucher's Patent, which consists of diagonally- 

g ooved plates of iron bolted on to the beaters of the drum. 

omsby still adheres to the button-like pieces of metal on his 
beaters. 
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There are now a good many different kinds of English thrashing- 
machines at work in Scotland. The first portable one was intro- 
duced by Mr Palmer of Lincoln, and was of Clayton and Shuttle- 
worth’s manufacture. Hornsby’s, Kobey’s, and Foster’s mills hare 
also since been travelling in different districts. These differ more 
in the dressing apparatus, and in the mode of its arrangement, than 
in the essentials of a thrashing-machine. The same complaint is 
made of all of them that they break the pickles, a defect inseparable 
from the description of drum used. The husk of the oat, too, is very 
apt to be rubbed off from the same defect, which injures it very 
much for milling purposes; and brewers complain also of the barley 
thrashed by these mills not malting so well, evidently on accoimt of 
its being too severely huminelled. We have heard complaints, too, 
of the sWn of the wheat being ruffled to such a degree as to prevent 
its keeping in granary. So far as we are able to judge of them 
great improvements wfil require to be made on them before they 
will supersede the Scotch mills in Scotland, the latter being found, 
particularly after bad harvests, better adapted for the grain grown 
in a Scotch climate than the former. JS'or do we think that the 
portable form will ever make great way in Scotland, on account of 
the uncertainties of the weather, and because the Scotch prefer fixed 
machinery, which is in every respect better and more economical 
It has been found, moreover, that these portable machines require 
much greater power to work them than they are represented by their 
makers to require. 

The trial at Myreside was conducted with great care and fairness 
by the Judges ; nothing could exceed their anxiety to have justice 
done to all parties, and the machines fairly tried. The trial was 
with wheat and oats, and sheaf about was taken from the stacks, 
and the same number thrashed by each. The machines tried were 
Foster’s, Robey and Co.’s, A. and W. Smith’s, and James Haywood’s. 
The exhibitor of the latter was never able to get it fairly into 
working order ; and as it did not dress or clean the grain re^y for 
the market, it did not compete with the other machines. Williamson 
Brothers exhibited a thrashing-machine for horses. It thrashed 87 
sheaves in 12 minutes, producing 604 lb. of grain, emd thrashing 
otherwise in a satisfactory manner. The following are the particu- 
lars of the trial ; — 
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Myredde^ \8t and 2d August 1859. 
First Trial. 



1 

s 

Length of 
Stroke. 

1 

Dia. Pulley. 

Dia. Dnim. 

Strokes per 
Minute. 

Rerolutious 
per Minute. 

Thrashed of 
Wheat in 

Good 

Wheat 

} 

Power of 
Engine. 



Inch. 

Ft In.' 

Inch. 

Inch. 



Min. 


lbs. 

Horse. 

Foster's 


12 

6 8 

8 

22 

120 

945 

8J 

6 IO 3 

10 

11 

Robey's 

B3 

12 

6 0 

8 

22 

128 

960 

H 

600 

14 

102 

Smith's 

9 

14 

6 0 

8 

21 

128 

960 

9 

568 

3i 

11 


Second Trial, 

Foster’s thrashed 115 sheaves df wheat in 6i minutes, producing 26 st. 10 lb. grain. 

Robey’s „ 115 „ „ 5i „ „ 27 „ SJ „ 

Smiths „ 115 ,, ,i 71 ,, ,, 26 „ 0 „ 

Third Trial. 

Foster’s thrashed 70 sheaves of oats in 3| minutes, producing 19 st. II 4 lb grain. 

Robey s „ 70 „ ,, 3 „ „ 19 ,, 3 ,, 

It will be observed that the two machines which the Judges con- 
sidered as equally entitled to the first premium — ^viz. Foster's and 
Kobey's — were found during the trial to require the power of 11 and 
10| horses respectively, while the engines are entered in the cata- 
logue as 8-horse-power and 7-horse-power. A suggestion has been 
made by one of the Judges, in which we heartily concur, that a year 
or two should elapse before any premium should be awarded to any 
thrashing-machine; but that the Society should announce in the 
next publication of its premium list, that a premium shall be given, 
say three years after this, for the best “ Portable and Fixed Thrashing- 
machines.'' 

Section 42 and 43 . — Fanners for Cleaning Grain and Grass-seeds. 
— ^In both of these sections John Richardson, Carlisle, carried off 
the first prizes, with the machine to which was awarded the first 
prize at the Society's Show in Glasgow in 1857. There was upon 
the whole a good exhibition of these winhowing-machines, from the 
simple fanner so long in use, to the more complicated patent dress- 
ing apparatus of Mr Hislop, Prestonpans. Much ingenuity is dis- 
played in the construction of this machine, which resembles in some 
measure the dressing apparatus or separator used in the English 
thrashing-machines. It consists of a long screen or sieve, covered 
with wire-cloth, of four different sizes of mesh ; the first, Jidapted to 
pass mustard-seed, sand, mouse-droppings, and dust ; the second, to 
pass worthless grains, ^b-grass, papple, &c. ; the third, to pass in- 
ferior pickles of grain in point of size, but some of which may be 
of good specific gravity ; the fourth, to pass the large grain ; at the 
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end of this division are two breadths of wire-cloth, the one to be 
opened when barley, and the. other when oats are dressed. Stones, 
capes, rat droppings, sticks, and other large bodies, pass out at the 
end of the screw, and fall down a spout to which a bag may be 
attached. These different sizes of wire-cloth are tightened over an 
archimedean screw, so as to be easily removed, and at the same time 
to secure their revolving along with the screw. The two properties 
of size and specific gravity of the grain, are taken advantage of in 
the working of this machine, as in the ordinary fanners. What 
passes through the first two wire-cloths is not subjected to any 
blast, but at once falls into the bags as dirt or waste ; some of the 
pickles, however, passing through the meshes of the third wire-cloth, 
may, though small, possess considerable specific gravity ; these, when 
brought in contact with the blast, are separated from the lighter 
pickles, and fall into a trough in which is a screw which carries 
them forward to the space where the good grain is falling, while the 
lighter pickles drop into a receptacle for them. Some pickles, having 
size, and falling through the fourth wire-cloth, may be deficient in 
weight ; these are blown into a trough in which is a screw, which 
carries it forward to where the small and lighter pickles fell. An 
ingenious contrivance of valves is adjusted at the outlet of the hop- 
per through which the grain falls before being subjected to the blast. 
These valves are regulated by small weights pressing upon them ; 
and their use is to spread the grain, as it issues from the hopper, 
into a stream of equal thinness, to be more efficiently acted on by 
the blast. There is no doubt that, theoretically, this machine pos- 
sesses many advantages over the ordinary winnowing-machines, in 
the more extensive riddling surface, — in the more perfect apparatus 
for the separation of the grain, — and in the thinness of stream in 
which the grain is presented to the blast. But it must be admitted 
that these advantages are gained by a complication of machinery, 
which is always a great disadvantage in the implements and machines 
of the farm. Nor at the trial was the work performed by it at all 
satisfactory, the more simple fanners of Henderson, Grant, Porteous, 
and Williamson Brothers, producing a much better sample of grain, 
and more perfect separation of the good from the light, for all 
practical purposes. It is somewhat remarkable that, in these times 
of invention, the fanners which gained the second prize, and the 
working of which was considered not to be far behind that of the 
first, was just the old fanners of Carlaw, with some slight improve- 
ments, which have been long in use in different districts of the 
country, and have given great satisfaction. The material With which 
the fanners were tried was wheat just as it is thrashed, without 
being put through any fanners at all, and consequently containing 
some heads ^d chaff. In justice to Mr Hislop, we should state that 
the machine exhibited by him was adapted to power, and that it is 
not intended to act until the chaff has been removed from amongst 



THE EDINBURGH SHOW. 146 

the grain ; and also, the machine shown was got up in great haste 
in consequence of the non-arrival of tlie one intended for exhibition 
from the Warwick Show. We have only to express a hope then, 
that Mr Hislop will be better prepared to have his machine tried 
under more advantageous circumstances at another time. 

On Sections 44 and 45, Weighing-machines, we have nothing to 
say, excepting to commend them for their accui'acy in weighing and 
perfect workmanship. 

Group G. 

Machines for Preparing and Holding Food for A nimals^ from 
Section 46 to Section 59. — ^There is no group of equal extent and 
importance which calls for so little remark as this. Of late years we 
have had very trivial or no changes in the best of them, which 
appear to have reached a perfection beyond which their makers can- 
not carry them. And we are glad to see that those firms which 
have brought them to this state of perfection are still maintaining 
their pre-eminence, and have again been successful this year. We 
have, for instance, Eichmond and Chandler carrying off the prizes 
for the best straw-cutter, linseed, oil-cake, and grain bruisers ; the 
Trustees of W. Cfoskill, for the best root-washer; Picksly, Sims, 
and Co., for the best turnip-cutters for cattle and sheep ; Smith 
Brothers and Co., for the best steaming- apparatus, &c. The imple- 
ments in this group should possess unusual interest to the farmers 
of Scotland generally, and those in the district of the Show in parti- 
cular, owing to the shortness of fodder and the failure of the turnip 
crop. That considerable economy of food is derived from the use of 
them, there is now no doubt. The mixing of different kinds of food, 
whether the produce of the farm or not, and the proper preparation 
of them for the different kinds of stock on the fann, must sooner or 
later become the practice or the rule on every farm, rather than as 
it is at present the exception. We would particularly refer to the 
pulping of tuniips, and the mixing of them with chaff and cut straw. 
If ever there was a year in which farmers should be induced to try 
any method to economise their turnips, it is this ; and we speak 
from experience when we say that the pulping of the turnips will 
enable them to do so. We observe that no premium has been 
awarded for the pulpers, the Judges not considering the only one 
exhibited — ^viz. Moody’s Grater, worthy of a premium. We were 
sorry not to find one of Bentall’s entered for competition, though 
some were in the yard for exhibition. It does its work most effi- 
ciently. 


Group H. 

Dairy Utensils^ from Section CO to Section 64, comprising Churns 
for hand and power ^ Cheese-presses^ and Curd-cutters, with general 
sets of Dairy Utensils, — The interest which was excited about chums 



146 


THE EDIKBUBGH SHOW. 


some years ago seems, in a great measure, to have died away. The 
experiments then performed at the instance of the Society, appear 
to have satisfied people for a time, and till some other novelty riiall 
have cast up, this group will attract only the passing attention even 
of those most interested in dairy management. The exhibition of 
the different sections and articles in the group was most credit- 
able. 

Group I. 

Carts and other Carriages used on the Farm, from Section 65 to 
Section 68, were distinguished mainly for the finished and perfect 
workmanship of the implements exhibited by the Trustees of W. 
Croskill, which house has sold about 9000 carts, and upwards of 
20,000 pairs of wheels, showing the repute in which they are held by 
the public. We think the Judges were right in not awarding a pre- 
mium to any of the apparatus for convepng implements of the farm ; 
for, however desirable such an apparatus is in farm management, en- 
couragement should only be given to such as will really be suitable 
for the purpose, and not to what a farmer, having once bought and 
found inconvenient, is compelled to throw aside as lumber. 

Group L. 

Horse and Stable Furniture, Sections 69 and 70. — The Judges 
have acted cautiously here in awarding the premiums to the iron, 
rather than to the fire-clay furnishings of the stabla Nor can we 
blame them for this decision, for though the latter appear most ser- 
viceable and worthy of encouragement, we are not quite convinced 
of their being equal to iron, though cheaper. A little longer trial 
of them would give more confidence to the agricultural community 
at large, though we have a most favourable opinion from one who 
has had his stables fitted up with them for a year. They are 
certainly infinitely to be preferred to wood. The horse-harness was 
well worthy of commendation. 

Group M. 

Stack Pillars, Section 71. — ^The stathels of Young, Peddie, and 
Co., are now so favourably known that no remarks are necessary 
from us here, as the Judges have again signified their favourable 
opinion of them by awarding to them the first priza We would 
rather direct attention to what may be considered a novelty in 
this section — viz. the substitution of fire-clay pillars for those of 
iron. There is now no doubt of the great ^vantage of these 
stathels where com is to be kept for any time ; and we believe that 
the high price of those made of iron, which are by far the best, is the 
only thing which prevents their being more extensively used. It is 
all well enough to speak of their permanency, and the advantage of 
a fanner making a permanent investment in them ; but how can 
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they invest if they have not the capital ? If, then, the pillars ex- 
Hbited by John Robson, Glasgow, to which the second premium 
was awaked in this section, be as able to withstand the tear and 
wear as the iron ones, and be as efiTectual in keeping out vermin, the 
less cost of them must be a decided recommendation. The exhibitors, 
trusting to the impossibility of rats and mice creeping up the slippery 
enamelled surface of the pillars, have not, we think, made the top 
pillar proof against the vermin getting into the stack (as in the cup 
at the top of the iron pillar), in case of the enamel being rubbed off. 
Stone pillars, we think, will be found to be cheaper than either iron 
or fire-clay ; and we are often surprised that those immediately in- 
terested in the sale of them, do not endeavour to make some im- 
provement in them, so as to overcome that worst of all objections 
to them, that as they are too often made they do not answer the end 
contemplated. 

Group N. 

Fences and Oates^ from Section 72 to Section 77. — In this group 
the principal prizes have been carried off by Edinburgh firms — ^viz. by 
J. M. Watson and Co. for gates, and Young, Peddie, and Co. for iron 
hurdles for cattle, and iron-netting for sheep. We were much pleased 
with the construction and workmanship of Watson and Co's, gates, 
and also with the articles of Young, Peddie, and Co. We do nol think 
it possible that any manufacturers can offer at present for sale, with a 
fair profit to themselves, gates and hurdles of the same quality as 
these at a lower price. The prize dunghill-gate of James Denholm 
appeared to us to be rather light in its construction for the purpose 
intended, but the contrivance added by him for raising the gate. was 
simple, easily worked, and displayed considerable ingenuity. We 
cannot say that we approve of the principle of opening dunghill- 
gates at different elevations. For, if there are cattle going on the 
dunghill, as in ordinary cattle-courts, when the dung gets a certain 
height, and the gate has been raised to correspond with that height, 
the weight of the cattle standing at the gate would press the dung 
through below the gate ; or, if there were swine going on the dung- 
hill, as is generally the case, they would soon, too, make a way for 
themselves through below the gate. It would perhaps be better 
to offer a premium for the ‘‘best dunghill-gate,'' without limiting 
it to those opening at different elevations. There ^are gates now 
constructed on a differenf principle we consider preferable to these. 

Group 0. 

THe cmd Pipe Machines Jkc., from Section 78 to Section 83. — ^This 
includes tiles and pipes; the machines for making them; glazed pipes 
for conveying water under pressure, and for sewerage; tools for 
cutting drains. We have nothing to remark on them, excepting to 
bear testimony to the superiority of all the articles exliibited. 
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Group P. 

Miscellaneous and. Extra Implements — Apparatus and Machines. 
— ^First among these we must mention the apparatus for manu- 
facturing and smplying gas to country-houses and farm-steadings^ 
exhibited by J. T. B. Porter and Co., Lincoln, to which was awarded 
the premium last year at Aberdeen, and which, after another year's 
trial, has been adjudged worthy of it at Edinburgh. It is a multum 
in parvo, containing retort purifiers, condensers, gasometer, and all 
the necessary pipes in very little space. Indeed, the only fault we 
ever heard found with it, is, that the parts are rather too confined. 
It possesses the great advantage of being easily managed by the most 
unskilled labourer ; it extracts more gas from the same quantity 
of coal than the ordinaiy apparatus, and after the retort is heated to 
the proper temperature, it requires only the coke left over after the 
making of the gas, to keep up the heat during the time of making 
gas. If, then, we take into account all the advantages of lighting 
by gas over every other kind of artificial light, and we get an ap- 
paratus that can furnish us with that light at a much lower rate, at 
from 3s. to 4s. per 1000 cubic feet, and with much less trouble than 
any other apparatus, and in fact than any other light, it just becomes 
a matter of consideration with a proprietor or farmer, whether he 
can spare the original expense of erecting one which will vary from 
oPl 00 to <i?200, including everything. 

Next in order of the numbers, we would mention the ingenious 
hand turnip-drill for making up blanks ; Bigg’s sheep-dipping ap- 
paratus, so well known, and so often exhibited ; Bradford’s washing 
and wringing machines ; and, particularly, Alexander Chaplin and Co’s, 
patent portable double-cylinder steam-engine, with light verticle 
tubular boiler. 

One of the most important collections in the yard was that of 
Francis Morton and Co., Liverpool, consisting of specimens of fire- 
resisting, self-supporting, galvanised iron roof, on galvanised iron 
pillars; of galvanised wire-cable, strand fence for horses, cattle, and 
sheep, with patent winding straining pillar ; galvanised roofing tile; 
galvanised vermin-proof flooring plates, &c. The cost of the fire- 
proof roofs of corrugated iron is about that of the best slated roof, 
while that of the roofs of roofing tiles and plates will be cheaper. 
These tiles possess peculiar advantages for particular districts, over 
that of slates or roofing-tiles of clay, suclf as where the situation is 
high and exposed, and diflScult of access. The iron roofs are less liable 
to be blown off, and the carriage of material is less. For implement- 
sheds, straw-houses, food-preparing houses, and, in fact, a great part 
of the roofs of the steading, the iron roofs of Francis Morton and Co, 
may be most adwntageously used ; but we would prefer slates with 
Barking to them in houses where cattle are kept ; for in summer the 
iron would keep the houses uncomfortably warm, and in winter un- 
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pleasantly cold, while the breaths of the animals would be condensed 
on the cold iron, and fall in drops, even though the houses were per- 
fectly ventilated. One of the greatest improvements on wire fen- 
cing of late years, is F. Morton’s patent winding straining pillar. 
Wire fences could scarcely be said to be permanent without such an 
addition, for not long after erection they soon get out of order by 
the wires slackening, and other defects ; and the use of them was 
on this account discontinued on many railways, and wood substi- 
tuted for those which had been erected. The sti'aining pillars will 
effectually remedy this defect. They are made of cast iron, and to 
them is attached a simple winding apparatus, with ratchet-wheel for 
keeping the wires to any degree of tightness or slackness that may 
be required ; “ being self-acting, they enable the straining to be 
done by ordinary farm labourers, in one-fourth of the time hitherto 
required, and admit of o|)enings in the fence being made for carting, 
and closed again in a few minutes and being used as gate-posts, 
they save the repairs and the cost of separate gate-posts. 

We would next mention the improved border dipping-tub of 
llaudin, No. 616, and the Dynamometer and Odometer of Alexander 
and Oeorge H. Slight, who had also a most admirable collection of 
implements of great variety. Mr George R. Stewart, 36 Renfield 
Street, Glasgow, also exhibited a model of M‘Kinners patent ventilar 
tors. As the greater part of the diseases of the horses and cattle on 
the farm arises from bad ventUation, we would direct particular at- 
tention to this very simple and efiectual means of withdrawing all the 
foul consumed air, giving a constant supply of fresh air, and keeping 
the temperature of the houses equable, and their interior pleasant. 
“ It consists mainly of two tubes arranged concentrically, the inner 
discharging the vitiated air, while the fresh supply flows down the 
outer tube. It is almost automatic in its action, requiring little or 
no attention in ordinary circumstances.” Its efficiency has been 
tested in churches, schools, reading-rooms, and railway carriages, and 
ample testimony has been borne by those who witnessed its working, 
and experienced the agreeable results, to the perfect success which 
had attended its introduction into all these different places. We 
have often seen Watson’s patent ventilator at work, and have gene- 
rally been pleased with the results obtained from it ; but we con- 
sider that M'Kinnel’s is superior to Watson’s in two respects, first, 
in the better diffusion of the fresh air in entering tfee room, with- 
out the same risk of coming in contact and mixing with the vitiated 
air ; and, second, in maintaining a more equable temperature, on ac- 
count of the fresh air on its way to the room passing along the 
outside of the tube which conveys away the foul air, and thus be- 
coming almost of the same temperature as it was before entering the 
room. Mr Stewart showed the model at work, in which the different 
currents of air were observed to traverse — the fresh down the outer 
tube, diffusing itself in the room, and the vitiated up the inner tube, 

TRANS.— OOTOBEK 1859. L 
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making its escape to the open air, by an orifice removed from that 
by which the fresh air entered. 

General Coi lections. 

This was a most useful part of the Exhibition, and added very 
much to its importance, interest, and display. Most of the principal 
agiicnltural implement manufacturers of England and Scotland had 
stands, in which were arranged a great variety of articles, upwards of 
300 in number, most of which, from the bulky thrashing-machine 
to the tiny sausage-makitig machine, were exhibited at work. As 
was to be expected, this department was well patronised by the 
visitors. Most of the implements exliibited here had duplicates in 
the comx)etition section, and do not therefore call for special notice 
again. Indeed, to do justice to this part of -the Exhibition, we would 
transgress the limits of the space allotted for this report, and there- 
fore we forbear making particular allusion to one collection more * 
than another. On taking a general survey of them all, we could not 
fail to remark, that if iron has been substituted for wood in many 
of the implements and utensils of the farm, a bold attempt is now 
being made to bring into use fire-clay instead of iron. We Iiave 
only to express a hope that these collections were as profitable to 
the exliibitors, as they were instructive, interesting, and useful to 
the visitors. 

In concluding this imperfect Report of the Show, we must con- 
gratulate the members of the Society on the great success which 
attended it — a success unsurpassed, if ever equaled, at any former 
Show of the Society. This was mainly due to that unanimity and 
zeal which pervaded every class in the city and the country, in for- 
warding the patriotic objects of the Society. The members are laid 
under great obligations to the Directors and Secretary, for making 
those judicious preliminary arrang(*meuts, which tended much to 
facilitate future operations ; to the Lord Provost, Magistrates, and 
Town-Council, for their hearty co-operation, and the facilities they 
afforded in carrying out the arrangements, and for their liberal dona- 
tion to the funds ; to the county gentlemen of the district of the 
Show, for the hearty manner in which they responded to the wishes 
of the Society, in voluntarily assessing themselves to assist in defray- 
ing the expenses of the Show ; to the Committee of Supervision, for 
the zeal and diligence with which they discharged their most arduous 
duties; to the members of the Society of High Constables of the City, 
and other citizens, for the efficient aid which they rendered at various 
times during the Show ; to Captain List, Captain Linton, and Lieu- 
tenant M^Lellan, for that admirable order wliich they maintained 
with their forces, throughout the whole proceedings in the show- 
yard, and in the trial-fields, without causing the least inconvenience 
to the thousands of visitors. 
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PREMIUMS AWARDED. 

Class I.~CATTLE. 

SIIORT-nORN. 

Anthony CifUiCKSiiANK, Aberdeen; Tiios. Hunt, Thoniiiig*ton, North- 
iiinberJaiul ; John I'rioMrsoN, Pnstoii, Coldstream. AUtiMruj Member - 
R AiiPH P. Nisbet of El wick, Belford. 

Section 

1. Best Bull, calved before 1st January f857— L.20 to Geor^re Shepherd, Shethin, 

Turves. Second — L.IO to James Gulland, Newton of Weinyss, Kirkcaldy. 
Third— The bronze medal to William Tod, Elphinstone Tower, Tranent. 
The silver medal to S. E. Bolden, Springfield, Lancaster, as the Breeder of 
the best Bull. 

2. Best Bull, calved after Int January 1857 ”L.20 to John Hunter, Dinple, 

Fochabers. Second — L.IO to Thomas Rome, The Baurch, Annan. Third 
— The bronze medal to Alexander Bethune of Blebo, Cupar-Fife. 
n. Best Bull, calved after 1st January 1858 — L.IO to Lord Ivinnaird, Rossie 
I’riory, Inchture. Second— L.6 to C. Smith & Co., Hillhead, Ardersier. 
Third — The bronze medal to G. H. Binning^ Home of Argfaty, Donne. 

4. Best Cow of any affc — L.15 to James Doug:la.K, Athelstaneford, Drera. 

. Second— L. 8 to Wm. Tod, Elphiiihione Tower, Tranent — {under ajipeal). 

Third— The bronze medal to James Douglas, Athelstaneford, Drem. 

5. Best Heifer, calved after 1st January 1S57— L.IO to James Doug^las, Athel- 

staneford, Drem. Second — L.5 to James Dougflas, Athelstaneford, Drem. 
Third— The bronze medal to the Duke of Montrose, Buchanan, Drymen. 
G. Best Heifer, calved after 1st January 1858 L.8to Me.ssrs Turnbull, Bon- 
hill Place, Dumbarton . Second— L.4 to the Duke of Montrose, Buchanan, 
Third — Bronze medal to Archibald C. Brodic, Abbey Mains, lladoington. 

POLLED (ANOUH OR ABERDEEN). 

Arthur Glennie, Fernieflat, Bervie; David McCulloch, Auchness, 
Stranraer; (Jeoiuh: Wn..LTAMsoN, Auldtown, Turriff. Atteudlmj Member 
—Andrew Fletcher of Salton. 

7. Best Bull, calved before Ist January 1857- L.20 to the Earl of Soutbesk, 

Kinnaird Castle, Brechin. Second — Ji.lO to the Trustees of the late 
Robert Scott, Balwyllo, Brechin. Third — The bronze medal to Lord 
Talbot de Malahide, the Castle, Malahide, Dublin. The silver medal to 
William M‘Combie, Tillyfour, Aberdeen, ns the Breeder of the best Bull. 

8. Best Bull, calved after Ist January 1857— L.20 to Robert Walker, Mont- 

bletton,* Banff. Second -L.IO to Alexander Bowie, Mains of Kelly, 
Arbroath. Third — The bronze medal to J nmes Leslie, Thorn, Blairgowrie. 

9. Best Bull, calved after Jst January 1858 — ^Ti.lO to the Trustees of the late 

Robert Scott, Balwyllo, Brechin. Second — L.6 to George Brown, 
Wester ton, Fochabers. Third — The bronze mediri to Sir James Graham 
of Netherby, Bart., Longtown. 

10. Best Cow of any age— L.15 to John Collie, Ardgay, Forres. Second— T j. 8 

to John Collie, Ardgay, Forres. Third — The bronze medal to William 
M*Combie, Tillyfour, Aberdeen. 

11. Best Heifer, calved after Ist January 1857 — L.IO to William M‘Combie, 

Tillyfour, Aberdeen. Second — L.6 to George Brown, Westerton, 
Fochabers. Third — ^^Phe bronze medal to the Trustees of the late Robert 
Scott, Balwyllo, Brechin. 

12. Best Heifer, calved after 1st January 1868 — ^L.8 to the Trustees of the late 

Robert ^‘ott, Balwyllo. Second— L.4 to William M‘Combie, Tillyfour, 
Aberdeen. Third — The bronze medal to Jolm Collie, Ardgay, Forres. 

POLLED (galloway). 

Judges — Arthur Glennie, Fernieflat, Bervie; David M'Culloch, Auchness, 
Stranraer; William Sproat, Borness, Kirkcudbright. Attending Member 
— Andrew Fletcher of Salton. 

13. Best Bull, calved before 1st January 1867 — L.20 to W. & J. Shennan, Balig 
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Kirkcudbright. Second — L. 10 to Sir Janies Graham, of Netherby^ Bart., 
Longtown. Third — The bronze medal to Oeorge*Riddick, GreenhiUhead, 
Lochmaben. The silver medal to W. & J. Shcnnan, Balig, Kirkcudbright, 
as the Breeder of the best Bull, 

14. Best Bull, calved after 1st January 1857— L.20to Samuel Thomson, Blaiket, 
Crocketford, Dumfries. Second — L.IO to Alexander Jardine, Jardine 
Hall, Lockerby. Third — No E)itry. 

16. Best BuU, calved after 1st January 1858— L.IO to John Cunningham, White- 
calm, Kirkpatrick-Durham. Second— L.6 to John Cunningham, White- 
caira, Kirkpatrick-Durharn. Third — The bronze medal to James 

Graham, Meikle Cullooh, Dalbeattie. 

16. Best Cow of any age — L.16 to John* Cruickshank, Cloves, Forres. Second 

— ^Ti..8 to John Cunningham, Whitecairiu Kirkpatrick-Durham. Third— 
Tlie bronze medal to John Cunningham, Whitecairn. Kirkpatrick-Durhara. 

17. Best Heifer, calved after 1st January 1857— L.IO to W. & J. Shcnnan. Balig, 

Kirkcudbright. Second — L.5 to W. & J. Sliennan, Balig, Kirkcudbright. 

18. Best Heifer, calved after 1st January 1868 — L.8 to Samuel Cunningham, 

Dunrod Mill, Kirkcudbright. Second— L.4 to W. & J. Shennan, Balig, 
Kirkcudbright. Third— The bronze medal to W. & J. Shennan, Balig. . 

AYRSHIRE. 

John Baird of Lochwood, Coatbridge; Andrew McGregor, Ditton, 
Kilmarnock ; John Waugh, St Jolm’s Kirk, Biggar. Attending Member — 
The Duke of Athole, K.T. 

19. Best Bull, calved before 1st January 1867— L. 20 to Sir James Colquhoun of 

Luss, Bart., Rossdhu, Dumbarton. Second— L.IO to John r»u*ker. Nether 
Broomlands, Irvine. Third— The bronze medal to George Dow, Syras- 
hill, Cathcart. The silver medal to James Young, Broadholm, New Kil- 
partick, as the Breeder of the best Bull. 

20. Best Bull, calved after 1st Janua^ 1857— L.IO to John Parker, Nether 

Broomlands, Irvine. Second— L.6 to Alexander Crichton, Middleton, 

Dreghorn. Tliird— Bronze medal to George Dow, Symshill, Cathcart. 

21. Best Cow ki Milk of any age— L.IO to Lawrence Drew, Merry ton, Hamil- 

ton. Second — L.6 to John Marshall, Airbles Farm, DalzieL Third — 
The bronze medal to George Pender, Dumbreck, Kilsyth. 

22. Best Cow in Calf of any age— Ti.lO to Lawrence Drew, Merryton, Hamil- 

ton. Second — L,6 to Robert Kirkwood, High Langmuir, Kilmaurs. 
Third — The bronze medal to Alexander Murdoch, Hallside, Oambuslang. 

23. Best Heifer calved after Ist January 1867 — L.8 to George Pender, Dum- 

breck, Kilsyth. Second— L.4 to Geoi^e Pender, Dumbreck, Kilsyth. 
Third — The bronze medal to II. D. B. Ilyshm, Tower, Kirkconnell. 

24. Best Heifer, calved after Ist January — L.6 to John Parker, Nether 

Broomlands, Irvine. Second— L.3 to George Pehder, Dumbreck, Kilsyth . 
Third— The bronze medal to James Robertson, Hall, Beith.' 

HIGHIAND. 

Robert Anderson, Kildrummie, Naim ; John Macfarlan, Faslane, 
Ilelensburgh ; WthLi am Webster, Daill, Islay. Attendinr/ Member — 

Alexander Henderson, Longniddry, Tranent 

26. Best Bull, calved before 1st January 1857 — L.20 to Allan Pollok of Broom, 
Mearns. Second — L.IO to the Marmiis of Breadalbane, Taymouth. 
Third— The bronze medal to George and John G. Smith, Minmore, Glen- 
livet The silver medal to Allan Pollok, as the Breeder of the best Bull. 

26. Best Bull, calved after 1st January 1857— L.IO to R. D. Campbell of Jura. 

Second — L.6 to Allan Pollok of Broom, Meams. Third — The bronze 
medal to R. D. Campbell of Jura. 

27. Best Cow of any age— L.IO to Allan Pollok of Broom, Mearns. Second— 

L.5 to James, Jemn, and Joseph M‘Laren, Muirpersie, Kirriemuir. Third 
—The bronze medal to the Marquis of Breadafbane/r^mouth. 

28. Best Heifer, calved after 1st January 1866— L.8 to R. D. Campbell of Jura. 

Second — L.4 to the Marquis of Breadalbane. Third — The bronze 

medal to Allan Pollok of Broom. 

29. Best Heifer, calved after 1st January 1857— L.6 to the Marquis of Breadal- 

bane. Second — ^L.8 to the Marquis of Breadalbane. Third — The bronze 
medal to the Marquis of Breadalbane. 
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MEDALS POn EXTRA STOCK. 

Judges — Robert Hardte, Harrietfield, Kelso; Gkorqe Miln^ Haddo, Metlilic; 
Thomas Stobie, Bahieathill, Kinross. Attending Captain Rid- 

dell, yr. of Ardiiamurchan. 

30. Best Cross-bred Cow of any ag:e— The medium gold medal to David Ainslie 
of Costerton, Blackshiels. Second — The silver medal to Robert Hunter, 
Dalhousie Chesters, Lasswade. Third — The bronze medal to Robert 
Hunter, Dalhousie Chesters, Lasswade. 

81. Best Cross-bred Heifer, calved after Ist January 1857 — The medium gold 

medal to John Hunter, Dipple, Fochabers. Second— The silver medal to 
* James Stewart, New Market, Aberdeen. Third— The bronze medal to 
James Stewart, New Market, Aberdeen. 

82. Best Cross-bred Heifer, calved after 1st January 1858 — No entry, 

33. Best Cross-bred Ox, calved after 1st January 1856— The medium gold medal 

to J. and W. Martin, New Market, Aberdeen. Second — The silver medal 
to John Balfoui* of Balbirnie, Markinch. Third — The bronze medal to 
James Stewart, New Market, Aberdeen. 

34. Best Cross-bred Ox, calved after Ist January 1857 — The medium ^old medal 

to James Stewart, New Market, Aberdeen. Second— The silver medal 
to George Brown, Balgarvie, Cupar-Fife. Third— The bronze medal to 
Robert Husband, Gcllet, Dunfermline. 

85. Best Polled Ox. calved after 1st January 1856— The medium gold medal to 
William M‘0ombie, Tillyfour, Aberdeen. Second — The silver medal to 
William M‘Combie, Tillyfour, Aberdeen. Third— A'o entry, 

36. Best Polled Ox, calved after 1st January 1857 — The medium gold medal to 

William M^Corabie, Tillyfour, Aberdeen. Second — The silver medal to 
William M‘C<Hnbie. Tillyfour, Aberdeen, Third — No entry, 

37. Best Higlilaud Ox, calved after 1st January 1855 — The medium gold medal 

to James Stewart, New Market, Aberaecn. Second — The silver medal 
to J. and W. Martin, New Market, Aberdeen. Third— The bronze medal 
to Allan PoUok of Broom. 

38. Best Highland Ox, calved after Ist January 1856 — The medium gold medal 

to John Armstrong, Townhead, Dumfries. Second — The silver medal to 
James Stewart, New Market, Aberdeen. Third — The bronze medal to 
Allan Pollok of Broom. 

extra cattle. 

The Judges highly commended — A Short-horn Cow, belonging to James 
Douglas, Athelstaneford, Drem ; and commended a Cross-bred Cow, be- 
longing to Robert Husband, Gellet, Dunfermline ; and two Cross-bred 
Heifers, belonging to John Hay, Oldfield, Thurso. 

CLASS IL— HORSES, 

FOR AGUICULTURAL PU RINSES. 

Judges — Stallions: Robert Cossar, Chesterhall, Dunbar; Thomas Penny, 
Bartlehill, Brigham, Kelso; James Wilkin, Tinwald Downs, Dumfries. 
Attending Member — Andrew Millar, Niddry Mains, Kirkliston. 

J udges —MAVQ ^ : John Dove, Eccles Newton, Kelso : Wm. Forrest of Treesbank, 
Hamilton; Alex. Galbraith, Croy Cunningham, Killearn. Attending 
Member— 8. Walker of Bowland. 

1. Best Stallion, foaled before 1st January 1866— L.30 to Cnnstopher Graham, 

Inch Farm, Longtown. Second — L.16 to Alexander Sim, Fawells, Keith 
HalL Third— lue bronze medtU to James Lawrie, Mitchelston, Stow. 
The silver medal to William Beattie, Easton, Cumberland, as the Breeder 
of the best stallion. , 

2. Best Entire Colt, foaled after 1st January 1866— L.20 to Peter Crawford, 

Dumgoyack, Stratliblane. Second — L lO to David Riddell, Kilbowie, 
Dunl^cher. Third — The bronze medal to Peter Wilson, Middlefield, 
Lesmahagow. 

3. Best Entire Colt, foaled after 1st January 1867 — L.16 to Andrew Logmn, 

Orossflatt, Kilbarchan. Second— L.8 to Samuel Clark, Manswrae, Kil- 
barchan. Third — Bronze medal to Colonel Ferguson of Raith, M.P. 
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4. Best Entire Colt, foaled after 1st January 18.58- L.IO to John Brown, Bog- 
hall, Biggar. Second — L.6 to Peter Crawford, Purngoyack, Strathblane. 
Third— The bronze raedal to John W. J. Paterson, Terrona, Langholm. 

6. Beat Mare (with foal at foot), foaled before lat January 185G — L.20 to James 
Coubrough, Blairtunimock, Campsie. Second— L.IO to Robert Morton, 
Palmuir, West Kilpatrick. Third — The bronze medal to Thomas Smith, 
jun., Dalfibblc, Dumfries. 

6. Best Mare (in fonl), foaled before 1st January 1856— L.1.5to William Jamie- 

son, Straiten, Liberton. Second — L.8 to William Stirling of Keir, M.P., 
Dunblane. Third — The bronze medal to Robert Walker, Portlethen 
Mains, Aberdeen. 

7. Best Filly, foaled after 1st January 18.50 -L 10 to James Adam, Muirpark, 

Stirling. Second — L. 5 to James Salmon, Benston, Johnstone. Third — 
The bronze medal to John Kerr, Morton, Mid-Calder. 

8. Best Filly, foaled after 1st January 1867 -L 8 to Matliew Oilmour, Town of 

Inchinnan, Paisley. Second— L.4 to Wm. Mnir, Hardington Mains, Big- 
gar. Third— The bronze medal to William Stirling of Keir, M.P. 

9. Best Filly, foaled afler 1st January 1858— L.6 to Wm. Aikenhead, Shaw 

Moss, Polloekshaws. Second— L.3 to Wm. Park, Balquhanan, Dalmuir, 
Dumbiirton. Third — The bronze medal to J ohn Kerr, Morton, Mid-Calder. 


EXTRA HOllHIH. 

The Judges commended — a Thorough-bred Stallion belonging to John M‘Adam, 
Rose Street, Edinburgh ; a Ilalf-brcd Colt belonging to Robert Dudgeon, 
llumbie, Winchburgh ; a Cart-Horse in Harness belonging to Robert 
Brown, Park Place, h^inburgh , and a Shetland Pony belonging to Archi 
bald K. Leitch, luclistelly, Forres. 

Class III.— SHEEP. 

LEICESTEB. 

J lulges — TnoivtAS T. Cartwright, Well A'^ale, Alford, Lincolnshire ; J. C. Lang- 
lANDs of Bewick, Alnwick; Thomas Scott, Broomjiousc, Bcrwick-on- 
Tweed. Atiemliim Member — Sir Hbw Dalrymple, Bart. 

Seetion 

1. Best Tup, not more than four shear— L.IO to Thomas Cockhum, Sisterpath, 
Diuise. Second — L.5to Thomas Cockbnrn, Sisterpath, Dimsc. Third 
- The bronze medal to Samuel Wiley, Brandsby, York. 

2. Best Dinmont or Shearling l^ip— L.IO to Thomas Cockhum, Sisterpath, 
Dunse. Second— L. 5 to Thomas Cockhum, Sisteij ath, Dunse. Third 
— Tlie Bronze medal to Samuel Wiley, Brandsby, York. 

3. Best Pen of Five Ewes, not more than four shear— Jj. 8 to John Collie, Ard- 

gay, Forres. Second— L.4 to Thomas Watson, Esperston, Gorebrid<»’e 
TJnrd— Tlic bronze medal to David Wallace, Balgrummo, Ticven. 

4. Best Pen of Five Shearling Ewes or Giramers— .1^.8 to Samuel Wiley 

Brandsby. York. SetJond “L.4 to Thomas Cockburn, Sisterpath, Dunse 
Third— The bronze medal to the Duke of Richmond, Gordon Castle 


vxir. V lu 1 . 

y«rf(/«-WTixiAM ArrcinsoN of Linliope, Hawick ; .John Douglas, Norton 
Hall, Melrose ; John Hobson, Hynicss, Otterbum, Northumberland. At- 
temhmj JlfcHiber— H ioiiard Gobuon of Hallniyre. 

6. Best Tup, not more than four shear— B.IO to Thomas Elliot, Hindhopo, 
Jedburgh. Seeond-L.6 to Thomas C. Borthwick, Hopsrig, Langholm. 
p n T ^2 Ahoinas C. Borthwick, Hopsrig, Langholm. 

6. Best Dinraout or fehoarhng Tup— L.10 to James Johnstone, Capplegilh 

Moftut. Secoiid-L.6 to ^.obert Turnbull, Falnnsh, Hawick. Thir^— 
llic bronze medal to James Johnstone, CapplegiU Motfat 

7. Best Pen of Five Ewes, not more than four shear-L.8 to James Birdon, 

Moodla>^ Langholm. Second_L.4 to Thomas Elliot, Hindhope, Jed- 
burgh. I hii^— Ihe bronze medal to Kamuel Swan, Bush, Jedbunrli. 

8. B^t Pen of Five hbearlmg Ewes or Gimmorg-J..8 to Thomas EUiot, 

Hindhone, J^burgh. Second-L.4 to Thomas 0. Borthwick, Hopsrig, 
Langholm. Third— Bronze medal to James Brydon, Moodlaw, T.anjT.»i,n 
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BLAGKFACED. 

Jiidifes — Geobge Howison, Raima^ulzion, Blairgowrie; John Macfarlan, 
Faslanc, Helensburgh; John Lorn Stewart of Coll, Campbeltown. 
Attending J/mier— -John Finnib, Swanston, Edinburgh. 

9, Best Tup, not more than four shear — L. 10 to James Watson, MitchellhDl, 
Biggar. Second — L.5 to Thomas Murray, Eastside, Penicuik. Third — 
The bronze medal to Walter Murray, Walston, Penicuik. 

10. Best Dinmont or Shearling ']''up— L.IO to Adam White, Blindewing, Biggar. 

Second— li 5 to Thomas Murray, Eastside, Penicuik. Third — The bronze 
medal to James Watson, Mitchellhill, Biggar. 

11. Best IVn of Five Ewes, not more than four shear — L.8 to Allan Pollok of 

Broom, Mearns. Second — L.4 to John McLaren, Monzie, Blair-Athole. 
Third— The bronze medal to William Turner, Gavinburn^ Old Kili)atrick. 

12. Best Pen of Five Sliearliiig Ewes or Gimmers— L.8 to Allan Pollok of 

Broom, Mearns. Second — L.4 to Thomas Murray, Eastside, Penicuik. 
Third — The bronze medal to John Wilson, Crosshouse, Roslin. 

SOUTHDOWN. 

Gkoroe Milne, Iladdo, Mcthlic; Peter Puiives, The Grove, Bramp- 
ton, Huntingdon ; IluGii Watson, Keillor, Coupar-Aiigus. Attending 
Member-^ Murray, East Barns, Dunbar. • 

1.3. Best Tup, not more than four shear — L.IO to the Duke of Richmond, Good- 
wood, Chichester. Second — L.6 to the Duke of Richmond, Gordon 
Castle, Fochabers. Third — The bronze medal to James Aitchisoii of 
Alderston, Haddington. 

14. Best Dinmont or Shearling Tup — L.IO to the Duke of Richmond, Good- 

wood, Chichester. Second — L.5 to Janies Aitchison of Alderston, Had- 
dington. Third— The bronze medal to the Duke of Richmond, Gordon 
Castle, Fochabers. 

15. Best Pen of Five Ewes, not more than four shear — L 8 to John Hu^' bison, 

Monyruy, l*eterhcad. Second — L.4 to John Hutchison, Monyruy, l*etcr- 
head. Third- The bronze medal to Robert Scot SkirviHg,Camptoun,Drem. 

16. Best Pen of Five Shearling Ewes or Gimmers — L.8 to the Duke of Rich- 

mond, Goodwood, Chichester. Second— L.4 to John Hutchison, Mony- 
ruy, Peterhead. Third — The bronze medal to the Duke of Richmond, 
Gordon Castle, Fochabers. 

LONG-WOOLLED SHEER OTHER THAN LEICESTER. 

Judges— S. C. Tjanglands of Bewick, Alnwick; Thomas Laurie, Tcrregles- 
town, Dumfries ; Thom as ScoTr, Broomhou.se, Berwick-on-Tweed. A ttend- 
ing Member — James Wil.son, Sheriffsidc, Gifford. 

17. Best Tup, not more than four shear— L.IO to Edward Handy, Sierford, 

Cheltenham. Second — ^L.5 to Edward Handy, Sierford, Cheltenham. 

18. Best Dinmont or Shearling Tup — L.10 to Edward Handy, Sierford, Chelten- 

ham. Second— L 5 to Edward Handy, Sierford, Cheltenham. 

19. Best l*en of Five Ewes, not more than four shear-^L.S to the Duchess of 

Gordon, Huntly Lodge. Second — L.4 to Lord Kinnaird, Rossie Priory, 
Inchturc. Third — The bronze medal to Robert Scot Skirving, Camptoun. 

20. Best Pen of Five Shearling Ewes or Gimmer.s — L.8 to the Duchess of Gor- 

don, Huntly Lodge. Second— L 4 to Lord Kinnaird, Rossie Priory, Inch- 
ture. Third— The bronze medal to Robert Scot Skirving, Camptoun, 
Drem. ^ 

Class IV.— SWINE. 

Judges — ^Patrick Brodie, Clarilaw, Melrose ; Christopher Cozens, Hatherop, 
Fairford, Gloucestershire ; Robert Lyall, jun., Carcary, Brechin. Attend^ 
ing Member — William Wilson, Dcchmont, Linlithgow. 

Section 

1. Best Boar, large breed— L.8 to John Harrison, jun., Heaton Norris, Stock- 

port. Second— L.4 to William Jamieson, Straitom Liberton. Third — 
The bronze medal to John Gordon of Aitkenhead, Oathcart. 

2. Best Boar, small breed — ^L.8 to John Dickson, Saughton Mains, Edinburgh. 

Second — ^L.4 to George Mangles, Giveiidale, Ripon. Third— The bronze 
medal to John Harrison, jun., Ilcatoii Norris, Stockport. 
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3. Best Sow, largre breed — L.6 to George Ttobiuson, Bolton Mills, Alnwick. 

Second— L.3 to John Ilarriaoi), jun , Heaton Norris, Stockport. Third — 
The bronze medal to John MaCkay, Barrhead. 

4. Best Sow, small breed— L.6 to George Mangles, Givendale, Ripon. Second 

— L.3 to George Mangles, Givend^e, Ripon. Third — The bronze medal 
to John Mackay, Barrhead. 

6. Best Pen of Three Boar Pigs, not exceeding eight months old — L.4 to 
George Mangles, Givendale, Ripon. Second — L.2 to Miss Bell, Wood- 
housdees, Canonbie. Third — The bronze medal to John Harrison, jun., 
Heaton Norris, Stockport. 

6. Best Pen of Three Sow I’igs, not exceeding eight months old — ^L.4 to James 
Skinner, Woodside, Aberdeen. Second-5j.2 to Jonathan Brown, Brewery 
House, Aspatria. Third — The bronze medal to Miss Bell, Woodhouse- 
lees, Canonbie. 

Class V BUTTER. 

Jud(/e^t^¥iiAT^cis Richardson, Edinburgh; Georoe Murray, Edinburgh. 
Attendinfj Member — Wm. Dawson, Mannerstfm, Linlithgow. 

1. Best sample of Powdered Butter — Ko nivarcL 

2. Best sample of Fresh Butter — L.5 to Robert Calder, Millar’s Neuk, Kirkin- 

tilloch. Second— L.3 to Mrs Smith, Blairmuckhole, Whitburn. Third— 
The bronze medal to Andrew Macfarlane, Balmuldy, Bishopbriggs. 

Class VI.-POUI.TRY. 

George Cunningham, Middlefield, Dunse ; Thomas Hume, Thirlestane, 
Lauder; William Trotter, South A comb, Newcastle-on-Tyne. Attending 
Mernher—VQiQT Thomson, Hangingside, Linlithgow. 

Section 

1. Best Coloured Dorking Cock and Two Hens — The silver medal to John 

Gibson, Woolmet, Dalkeith. Second — The bronze medal to Lord Bin- 
ning, Mclierstain, Kelso. 

2. Best White Dorking Cock and Two Hens — No entry. 

3 Best Coloured Cochin-China Cock and Two Hens — The silver medal to Mrs 
Sinclair of Beninore, Dunoon, Second — The bronze medal to Mrs Fer- 
gusson Blair of Balthayock, Inchnmrtiue, Inchture. 

4. Best White Cochin-China Cock and Two Hens — Tlie silver medal to Mrs 
Fergusson Blair of Balthayock. Second — The bronze medal to D. Strat- 
ton, Mid-Calder. 

6. Best Bramahpootra Cock and Two Hens — The silver medal to Mrs Fergus- 
son Blair of Balthayock. Second — Bronze medal to Mrs h ergusson l^ir. 

6. Best Malay Cock and Two Hens — No entry. 

7. Best Spanish Cock and Two Hens— The silver medal to Joseph Cockburn, 

Gogar Bank Cottage, Corstorphine. Second— The bronze medal to 
John Ridpath, Causewayside, Edinburgh. 

8. Best Golden Hamburg Cock and Two Hens— The silver medal to Charles 

A. Lockhart, Westbridge, Kirkcaldy. Second— The bronze medal to 
Charles A. Lockhart, Westbridge, Kirkcaldy. 

9. Best Silver Hamburg Cock and Two Hens — The silver medal to Francis 

Leonard, Murrayfield, Edinburgh. Second — The bronze medied to John 
Muirhead, Saltou Middle Mains, Tranent. 

10. Best Polish Cock and Two Hens— The silver medal to Alan Brooksby Cob- 

bold, Broughton Park, Edinburgh. Second — The bronze medal to Mrs 
James Hunter, New Mains, Motherwell. 

11. Best Game Cock and Two Hens— The silver medal to Matthew Buist, Tyn- 

ninghame, IVestonkmk. Second— The bronze medal to Adam Curror, 
My reside, Edinburgh. 

12. Best Cock and Two liens, any other breed — No award. 

13. Best Bantam Cock and Two liens — The silver medal to James Wilson, 

Wester Cowden, Dalkeith. Second— The bronze medal to Lord Binning, 
Mellerstaiu, Kelso. 

14. Best Three Capons of any breed— Wo entry. 

15. Best White Aylesbury Drake and Two Ilucks— The silver medal to Lord 

Binning, Mellerstain, Kelso. Second — The bronze medal to Lord Binning. 

16. Best Rouen Drake and Two Ducks— The silver medal to Mrs Fergusson 
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Blair, of Balthayook, Incliture. Second— The bronze medal to Mis» Bell, 
Woodhouselees, Oanonbie. 

17. Best Drake and Two Ducks, any other breed — The silver medal to James 

Moffat, Ayton Castle, Ayton. Second— The bronze medal to Mrs Stewart, 
Bai^holm Cottage, Kdmburffh. 

18. Best Black Norfolk Turkey Cock and Two Hens — The silver medal to 

John Muirhead, Salton Middle Mains, Tranent. Second— The bronze 
medal to Mrs Fer^ussoii Blair, of Balthayock, Inchtiire. 

19. Best Turkey Cock and Two Hens, any other breed — The* silver medal to 

Mrs Fergfussou Blair. Second— Bronze medal to Mrs Fer^^usson Blair. 

20. Best Gander and Two Gec«<e — The silver medal to I^ord Binning, Meller- 

stain, Kelso. Second — The bronze medal to Lord Kinnaird. 

EXTUA POULTRY. 

Tlie Judges commended a Cock and Two Hens, belonging to David Rou^head, 
Haddington ; and a Dorking Cockerel and Three I’uUets, belonging to 
Miss Bell, Woodhouselees, Canonbie. 

Class VII.— IMPLEMENTS AI^D MACHINES. 

JouN Miller of Leithen, Millfield, Polmont, Convener of Judges; John 
Gibson, Woolmet, Dalkeith, t^uperintendent of Trial Fields, 

jUDom 

Sections 1 to 39 — James Stirling, C.E., Edinburgh ; John Lennie, Lauder 
Barns, Lauder; Robert Russell, Edinburgh. Attending Member— A l^x- 
ANUER Henderson, yr. of Stemster. 

Sections 40 to 46— GEauGE Bertram, Sciennes, Edinburgh; George Hope, 
Fenton Barns, Drem ; James Melvin, Bennington, Ratho. Attending 
Member — George Clerk Arbutunot of Mavisbank. 

Sections 40 to 87— Hugh Morton, Leith Walk, Edinburgh; John Cii ror, 
Comiston, Edinburgh; Robert Patterson, Offers barm, Stirling. AU 
tending Member— Thomas Buchan Hepburn, Bart. 

Section 

1. Best Two-horse Plough for general purposes— L.3 to J. and F. Howard, 

Bedford. Second— ^he bronze medal to George Sellar and Son, Huntl> . 

2. Best Trench or Deen-fuiTow Plough — L.3 to George Sellar and Son, 

Huntly. Second — ^^fhe bronze medal to J. and F. Howard, Bedford. 

3. Best Subsoil Plough for Two Horses— L.4 to James Kirkwood, Tranent. 

Second— The bronze medal to George Sellar and Son, Huntly. 

4. Best Subsoil Plough for Three or Four liorses— L.4 to Robert Law, Shettlc- 

ston, Glasgow. Second— The bronze medal to James Kirkwood, Tranent. 

5. Best Double Mould-board Plough for forming Drills, or bulking, with attach- 

ment for lifting Potatoes — L.3 to George Ponton, Woolston, Linlithgow. 
Second — The bronze medal to James Kirkwood, Tranent. 

G. Best Ribbing Plough— L.2 to James Kirkwood, Tranent. Second— The 
bi’onze medjil to Peter Maegregor and Sons, Keith. 

7. Best Two-horse Grubber or Cultivator— L.4 to Coleman and Sons, Chelms- 

ford. Second — The bronze medal to James Kirkwood. Tranent. 

8. Best Norwe^an Harrow or other Pulverising Land-roller — L.4 to David 

Young, llassendean, Kelso. Second— The bronze medal to Alexander 
Jack and Son, May bole. ^ 

9. Best Consolidating Land-roller — L.6 to Robert Wight, Seton, Preatonpans. 

Second— The bronze medal to the Trustees of William Crosskill, Beverley. 

10. Best Land-presser for preparing Seed-bed for Grain — L.6 to Smith 

Brothers and Co., Kinning Street, Glasgow. Second— The bronze medal 
to Young, Peddie, and Co., Edinburgh and Glasgow. 

11. Best Ribbing-Machine— L.2 to Mrs Thomas Sherriff, Westbarns, Duubar. 

Second— The bronze medal to James Kirkwood, Tranent. 

12. Best Harrows for Heavy Land— L.3 to J. and F. Howard, Bedford. Second 

— The bronze medal to James Kirkwood, Tranent 

13. Best Harrows for Light Land — ^L.3 to Edward Page and Co., Bedford, 

Second— The bronze medal to J. and F. Howard, Bedford. , „ , 

14. Best Harrows for covering -Grass Seeds — ^L.3 to J. and F. Howard, Bedford. 

Second — The bronze medal to Edward Page and Oo., Bedford. 
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15. Best Common Swin^-Trccs or Drauglit-bara for Two Horses— L.l to Wil- 

liam Gray, Cambusnetlian, Wialiaw. Second— The bronze medal to 
George Ponton, Woolston, Linlithgow. 

16. Best Equalising Swing-trees or Draught-bars for more than Two Horses — 

L.2 to William Gray, Cambusncthaii. Second— The bronze medal to 
George l*onton, Woolston, Linlithgow. 

17. Best Broadcast Sowing-machine for Grain — L.O to George Finlayson, 

Giglity Burn, Arbroath. Second— -The bronze medal to Alexander Dick, 
Smithy Green, Liberton. 

18. Best Drill Sowing-machine for Grain — L.6 to William and James Hunter, 

Samuelaton, Haddington. Second— Tlie bronze medal to Mrs Sherriff, 
West Barns, Dunbar. 

19. Best vSowing-macliinc for Grass Seeds— Ji.G to George Finlayson,* Gigbty 

Burn, Arbroath. Second -The bronze medal to Andrew Tyrie, Errol. 

20. Best Sowing-machine for Turnips — L.4 to George Finlayson, Giglity Bum, 

Arbroath. Second — Bronze medal to Alexander Jack and Son, Maybole. 

21. Best Sowing-machine for Turnips with Manure— L 5 to R. and J. Reeves, 

Bratton Iron W orks, Westbury. Second — The bronze medal to Nathaniel 
Smith, Thrajiston. 

22 Best Dibbling or Drop Sowing-machine with Manure— mtnj. 

23. Best Sowiiig-macliinc for Mangold — L.4 to J. and T. Young, Newton 

Green, Ayr. Second The bronze medal to Charles llay, Freelands, 
liatlio. 

24. Best Sowing-machine for Carrots— L 4 to Mrs Sherriff, West Bams, Dunbar. 

26. Best Three-row Sowing-niaehine for Beans — L.4 to Mrs Sherriff, West 

Barns, Dunbar. Second— The bronze medal to George Hunter, Kippie- 
law, 1 lalkeith. 

26. Best One row Sowing-machine for Beans — L.l to Alexander Jack & Son, 

Maybole. Second— The bronze medal to Andrew Tyrie, Errol. 

27. Best Machine for I'ulverising Guano, &c.— L.4 to James I'homson, Stow. 

Second -The bronze medal to James Mitchell, Fishers’ Tryst. 

28. Best Machine for Distributing Guano in drill or broadcast— L.6 to 11. & J. 

Reeves, Westbiiry. Second — Bronze medal to Mrs Sherriff, Westbarns. 

29. Best Liquid-Manure l)istributiiig*Macbine-~L.4 to Trustees of W. Cross- 

kill, Beverley. Second— The bronze medal to Isaac James, Cheltenham. 

30. Best Liquid-Manure Pump — L.2 to Trustees of W. Oroskill, Beverley. 

Second — The bronze medal to Smith Brothers & Co., Glasgow. 

31. Bc.st Ilorse-IIoe for Drilled Grain Crops— L.6 to W. & J. Hunter, Haddin<»-- 

ton. Second — The bronze medal to Smith & Ashby, Stamford. ^ 

32. Best llorsc-lIoe for Green Crops — L.2 to William Gray, Cambusiiethau. 

Second — The bronze medal to James Kirkwood, Tranent. 

33. Best Machine for Singling Turnips— L.4 to P. M‘Grcgor & Sons, Keith. 

Second — The bronze medal to John l^^aton, Kettering. 

34. Best Machine for Raising Potatoes — Tj.4 to Smith Brothers & Co., Glasgow. 

Second — The bronze medal to Robert J^aw, Shettleston. 

36. Best Scythe for general purposes— L.l to James Sinitli, Lawhill, Aucliterar- 

der. Second— The bronze medal to James l^ayne, Kirkcudbright. 

30. Best Reai)ing-Machine for one horse— J j 10 to Gardner & Lindsay, Stirling. 

37. Best Reaping-Machine for two horses— L. 10 to James Shaw, Whiterio-o^’ 

Ayton, Agent for Burgess and Key, London. Second— The bronze medaf 
to George Bell, luchmichael, Errol. 

38. Best Horse-Stubble or Hay-Rake— L.2 to James Kirkwood, Tranent. Second 

— The bronze medal to Edward Page & Co., Bedford. 

39. Best Hand-Stubble or Hay-Rake— L.2 to William Kirkwood, Duddingstou 

Portobello. Second— The bronze medal to Young, Peddie, & Co., Edin-' 
burgh and Glasgow. 

40. Best Thrashing-Machine, adapted for two or more horses— L.IO to William- 

son Brothers, Kendal. 

41. Best Thrashing-Machine, with Steam-power— L 60 equally divided between 

William Foster, Liucoln, and R. Robey & Co., Lincoln. 

42. Best Fanners or other Machine for Winnowing Grain— L.4 to John Richard- 

son, Bruuton Place, Carlisle. Second— The bronze medal to John Grant, 
Lenny Park, Coratorphine. 

43. Best Fanners or other Machine for cleaning Grass-Seeds— L.4 to John 
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Ricliardaon, Brunton Place, Carlisle. Second— Tliif' bronze medal to 

Robert Reid, Oolliaton Mill, Arbroath. 

44. Best Weig^hing-Macliino for Grain— L.4 to Herriot & Co., Greeme Street, 

Glasgow. Second— The bronze medal to D. & J. Thomson, Edinburgh. 

45. Best Weighing-Machine, indicating from 1 lb. to 2 tons -L.4 to A. & W. 

Smith 6i Co., Glasgow. Second — The bronze medal to D. & J. Thom- 
son, Edinburgh. 

46. Best Straw-Cutter for Hand-Labour — ^Ti.2 to Richmond 8c Cliandlcr, Liver- 

pool and Manchester. Second— The bronze medal to Picksley, Sims, & 
Co., Leigh. 

47. Best Straw-Cutter for Power — L.3 to Richmond & Chandler, Liverpool 

and Manchester. S(‘cond —Bronze medal to Picksley, Sims, & Co., Ticigh. 

48. Best Turnip-Cutter for Cattle -L.2 to Picksley, Sims, & Co., Jjeigh. Second 

—The bronze ni(*did to John Wingate, Alloa. 

49. Best Turnip-Cutter for Sheej) — L.2 to l^ieksley, Sims, & Co., Lcigli. 

50. Best Turnip-Cutter for Sheep, attachable to a Cart--Jj..3 to Mrs Sherriff, 

West Barns, Dunbar. Second— The bronze medal to .lames Kirkwood, 
Tranent. 

51. Best Machine for Pulping Turnips — Xo award. 

52. Best Root- Washer— L.2 to the Trustees of W. Crosskill, Beverley. Second 

— The bronze medal to George Porteous, lladdinjfton. 

53. Best Linseed-Bruiser for lland-Labour — Ti.2 to Richmond & Chandler, 

Manchester. 

54. Best Oil-Cake Bruiser .for Hand-Labour— L.2 to Richmond & Chandler, 

Manchester. Second — The bronze medal to Smith & Ashby, Stamford. 

55. Best Grain-Grinder (^r Bruiser for Power— ^L*.6 to Riclinioiid & Chandler, 

Manchester. Second — The bronze medal to Smith Brothers & Co. , G la sgow. 

66. Best Steaming Apparatus for Food— L. 5 to Smith Brothers & Co., Glasgow. 
Second-^Tlic bronze medal to Richmond & Chandler, Manclicster. 

57. Best Feeding-Troughs for Byres— L.l to Patrick B. Mure Macredie, of J^er- 

ceton, Ayrshire. Second — The bronze medal to John Rolison, Glasgow. 

58. Best Feeding-Troughs for Shee])— Ti.l to William Kirkwood, Duddingslon. 

Second — 'fhe bronze medal to John Robson, Glasgow. 

69. Best Sheep-Fodder Hack — Ti.2 to .fames l^^irkwood, Tranent. Second— TJie 
bronze medal to Young, Peddie, & Co., Edinburgh. 

60. Best Churn worked hy Hand — L.2 to Robert Tinkler, Penrith. Second — 

The bronze medal to Philip Hunter, Edinbur"-li. 

61. Best Churn worked by l*ower- Ii.3 to William Lindsay, Edinburgh. 

02. Best Cheese-Press — L.2 to J. & T. Young, Newton-Green, Ayr. Second — 
The bronze medal to Smith Brothers & Co., Ghi'.gow. 

63. Best Curd-Cutter for Dairy I’urposes — ^L.l to J. & T. Young, Newton- 
Green, Ayr. 

04. Best General Sot of Dairy Uten.sils— L.l to William liindsay, Edinburgh. 
Second — The bronze medal to Philip Hunter, Edinburgh. 

65. Best One-horse Cart, with Harvest bYame— L.4 to Robert Law, Sbcttleston, 

Gla‘4gow. Second — The bronze medal to the Trustees of W. Crosskill, 
Beverley. 

66. Best Harvest Cart — L.4 to the Trustees of W. Crosskill, Beverley. Second- - 

The bronze medal to Robert Law, Shettleston, Glasgow. 

67. Be.st Light Spring Cart — L.4 to tlie Trustees of W. Crosskill, Beverley. 

Second— The bronze medal to the Trustees of W. Crosskill,^leverley. 

68. Best Apparatus for conveying Implements on the Farm— No award. 

69. Best Divisions, Rack, and Manger for Farm Stables — L.l to Adam Jack & 

Company, Glasgow. Second -The bronze medal to Young, Peddie, & 
Company, Edinburgh. 

70. Best Farm Harness— L.l to Hay Downie, Corstorphine. Second--The' 

bronze medal to Thomas M. Berry, Leith. 

71. Best Stone or Iron Stack Pillars, wuth Framework — L.2 to Young, Peddie, 

& Co., Edinburgh. Second — The bronze medal to Jolin Robson, Glasgow. 

72. Best Field Gate, constructed entirely of Iron— L.l to J. M. Watson & Co., 

Edinburgh. Second — The bronze medal to J. M. Watson & Co., Ediu. 

73. Best Field Gate, not constructed entirely of Iron.— entnj. 

74. Best Dunghill Gate, to open at different elevations — ^L.l to James Denholm, 

Momingside, Edinburgh. 
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76. Best Iron Huffilefl for Cattle Fence — ^L.l to Younff, Peddle, & Co., Edin- 

burgh. Second “The bronze medal to Thomas Perry & Son, Gl^gow. 
70. Best Iron Netting for Sheep Fence — L.l to Young, Peddie, & Co., Edinburgh. 
Second — The bronze medal to Bain, M‘Nicol, & Young, Edinburgh. 

77. Best Light Woo’den Hurdles for Sheep. — No entry. 

78. Best Pipe or Tile Machine for Hand or Power— L. 6 to Edward Page & Co., 

Bedford. 

79. Best Glazed Pipes for conveying Water under Pressure -jL.6 to John Rob- 

son, Glasgow. Second — 'the bronze medal to John Grieve, Prestonpans. 

80. Best Til(‘s and Pijies for Field-drainage — L.2 to John Robson, Glasgow. 

Second — The bronze medal to William Brodic, Dunbar. 

81. Best Glazed Socketed Pipes for ’Sewerage -L-.S to Patrick B. Mure Mac- 

redie of Perceton, Kilmarnock. Second — The bronze medal to John 
Robson, Glasgow. 

82. Best TooK for Cutting Field Drains- entry. 

83. Best Tools for cutting Open Drains in Hill Pastures — No entry. 

84. Best General Set of Hand Implements for the Farm — L.2 to William Millar, 

Ainitully, Stanley, Perthshire. 

85. Best Apparatus for manufacturing and supplying Gas to Country-houses 

and Farm Steadings —L. 10 to J. T. B. Porter & Co., Lincoln. 

80. Best Wheelbarrow of Malleable Iron — L.1 to William Kirkwood, Duddiug- 
ston, Portobello. 

87. Beat Barrow for conveying Cooked Food— L.l to John Wingate, Alloa. 
Second — The bronze medal to John Wingate,* Alloa. 

EXTRA IMPLEMENTS, ETC. 

The Judges commended — 

Summer-house and Rustic Scata, belonging to J. T. Alexander, Carnoustie. 
Hand Turnip Drill, and Sack Holder and Barrow, belongmg to James Bcgbie, 
Haddington. 

Patent Washing Machine, with Wringing and Mangling combined, belonging to 
Thomas Bradford, Manchester. 

Patent Portable Double Cylinder Steam Engine, belonging to Alexander 
Chaplin & Co., CranstonhiK Glasgow. 

Patent Separator for drawing off the Whey from the Curd in making Cheese, 
belonging to Robert M‘Adam, Silverdale, Ncwcastle-uuder-Lyne. 
Machine for shaking the Grain from the Straw, belonging to Peter M‘Lellan, 
Aberuethy. 

Machine for making Cattle-fencing, belonging to Alexander Maepherson, Car- 
stairs, Lanark. 

Revolving Machine for Dressing Flour, belonging to Alex. Mather, Edinburgh. 
Collection of Galvanised Iron Roof-work and Wire-Fencing, belonging to Fran- 
cis Mortt)n & Co., Liverpool. {Specially Gomniended.) 

American Cast- Steel Hay and Straw Forks, belonging to James Payne, Kirk- 
cudbright. 

Straw-Rope Twister, belonging to Robert Robertson, Traprain, Prestonkirk. 
Carrot Seed, Bearding and Clover and Trefoil Seed Milli ng and Dressing Ma- 
clline, belonging to Thomas Scott, liondon. 

Mowing and Rolling Machines, &c., belonging to A. Shanks & Son, Arbroath. 
Dynamometer and Odometer, belonging to Alexander and George H. Slight, 
Edinburgh. 

M‘Kinneirs Patent Ventilators, belonging to George R. Stewart, Glasgow. 
Patent Rotatory Force and Lift Pumps, belonging to John H. Winder, Sheffield. 
Ten Drinking Fountains, belonging to George Smith & Co., 64 Port-Dundas 
Road, Glasgow. {Spec i all y commended. ) 

Veterinaiy Medicine Chests, belonging to Gardner & Ainslie, 68 George Street, 
Edinburgh. 

Mowing Machine, belonging to James Shaw, Whiterigg, Ay ton. Agent for Bur- 
gess and Key, London. 
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THE FEEDING OF STOCK AS A BRANCH OF FARM MANAGEMENT. 

By Thomas Anderson, Professor of Cliemistry in the University of 

Glasgow, and Chemist to the Society. 

[Address delivered at the Edmhwrgh Show^ 2d August 1859.] 

The feeding of stock, and its relation to the general management 
of the farm, is one of those matters equally important in a practical 
and a scientific point of view, in regard to which it is most essential 
that sound and definite information should exist. It has of late 
years attracted much attention; but though frequently discussed, it 
will be admitted on all hands that there is probably no branch of 
agricultural practice on which opinions are more divided. Doubts 
exist' even on the most fundamental points ; so that while one class 
of persons believe the feeding of stock to be a highly remunerative 
department of farming, others, with equal confidence, maintain 
that cattle are chiefly, if not entirely, valuable as machines for the 
manufacture of manure. And when details are inquired into, 
differences of opinion are found to exist as to the best kinds of food, 
the most advantageous means of employing them, and so many 
other matters, that there is really scarcely a single point in regard 
to which absolute unanimity can be said to exist It was not 
without much diffidence that I ventured to select this subject for 
my address on the present occasion, the existence of these differ- 
ences being a sufficient indication of the difficulties with which it 
is surrounded ; for it scarcely needs to be observed, that had an 
easy solution of the points in dispute existed, or had a greatly 
preponderating mass of evidence been producible on one side or 
the other, controversy would long since have ceased. On the other 
hand, the existence of doubts and uncertainties renders the subject 
peculiarly suitable for discussion ; for though we may not be able 
to arrive at incontrovertible conclusions, it is always advantageous 
to sift our knowledge, and to examine it in different points of 
view, so as to ascertain what may be relied on as correct, and 
what requires further proof or experimental elucidation. The 
result of such an examination shows that many commonly received 
statements rest on evidence which is far from conclujjive, and the 
deficiency of proof is due in part to' the want of a sufficient number 
of minute experimental inquiries, and in part also to the inherent 
difficulties ana great complexity of the subject. 

These difficulties are not unfrequently enhanced by individuals 
maintaining the exclusive excellence of the systems they them- 
selves practise, and insisting that, because they have been led to 
adopt a particular opinion, their neighbour, who holds an opposite 
view, must necessarily be wrong. People are too apt to forget 
that, in the investigation of a subject in which the complex pheno- 
mena of life are involved, a great deal depends upon the particular 
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point of view in which the matter Is considered; and a great point 
18 gained when it comes to be admitted that two conflicting con- 
clusions may both be right, and we set to work to trace out the 
cause of the discrepancy ; for it then becomes necessary to^ look 
below the surface, and, by carefully weighing facts, to ascertain the 
principles on which they arc to be explained. These principles, 
rightly elucidated and rightly applied, often show that the most 
apparently incompatible facts are the result of one natural law, 
which becomes at once a guide to direct us in the right path, and 
a beacon to point out that which ought to be avoided. 

Every branch of human knowledge goes through some such 
phases. Intelligent and patient observers accumulate facts, and 
each founds his conclusions on the results of his own experience ; 
but when these conclusions arc compared and discussed, and they 
are found to be incompatible with one another, although the first 
impulse may be to maintain the inaccuracy of the observations by 
which one or other of them was substantiated, the more legitimate 
method is to examine them more minutely, and, if both are found, 
as will often be the case, to rest on equally good evidence, to seek 
for their reconciliation in a more extended knowledge of the con- 
ditions they involve, which thus becomes the starting-point for a 
now series of inquiries by which some general principle or prin- 
ciples are established. 

Agriculture is now going through this phase of its history. 
Much acute and patient observation has established certain rules 
which must be observed if the cultivation of the soil is to bo suc- 
cessfully pursued, and the good farmer knows how to apply them 
so as to suit the exigencies of his paiiiiculai case. But almost all 
this knowledge has been in existence for a very long period, much 
longer, indeed, than is generally supposed. The great majority of 
the fundamental facts of agriculture were quite well known to the 
Homans, and they had adopted many things which are commonly 
considered to be quite modern improvements, such as the reaping- 
machine. It is curious to observe also that they encountered the- 
same difficulties, but were unable to overcome some of those which 
have yielded to the efforts of modern agriculture, because the 
collateral sciences were then entirely uninvestigated, and the method 
of experimental inquiry which is now so important an auxiliary in 
in its progress was quite unknown. Matters are now in a very 
different condition, owing to the great progress which has been 
made in the study of the sciences bearing on practical agriculture, 
and with their assistance it has become possible to reconcile many 
discrepancies, to trace back to their causes the phenomena whicn 
Jiave been observed, and thus to improve and economise our prac- 
tical operations. 

The feeding of stock Is one of those subjects on which a know- 
ledge of principles bids fair to throw light, and the recent progress 
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of physiology .and chemistry have afforded many valuable data 
from which they may be deduced with some degree of certainty ; 
and it is my intention on the present occasion to point out such of 
those as bear more immediately on agricultural practice, and to 
indicate their applications so far as our present knowledge will 
permit. It must not be forgotten, however, that our information 
IS still very far from complete ; and it will be readily understood 
that the perfect elucidation of a subject of such complexity, and 
touching on so many of the most abstruse and difficult problems of 
chemistry and physiology, and where it is necessary to eliminate 
the various disturbing effects dependent on the f)eculiarities of 
constitution of different animals by series of experiments of the 
most costly and elaborate kind, requiring the utmost care and 
frequent repetition, must be a slow process. Moreover, the best 
mode of feeding and managing stock, as a practical question, can- 
not well be isolated and discussed alone, but ought to be considered 
as an integral part of agricultural practice. It is necessary, for 
instance, to discuss not merely the fattening of the animal, but the 
quantity and quality of the manure produced. ’ Other questions 
may also be raised, ^uch as whether and under what circumstances 
it might not be advantageous to consume, as cattle~food, some of 
the crops commonly sold off the farm; and, in fact, the subject 
ramifies in many different directions. The complete discussion of 
these details would necessarily carry us far beyond the bounds of 
an address like the present, and I am therefore compelled to 
restrict myself, as far as possible, to general principles. In order to 
render these intelligible, it is necessary to commence with some 
fundamental positious. 

It is to be observed, in the first place, that the food consumed by 
an animal, during its passage through the alimentary canal, under- 
goes a series of changes, as a consequence of which part of It is 
absorbed into the system, and part excreted. It is a matter of 
familiar experience that, if the food be properly proportioned to the 
requirements of an animal, its weight remains unchanged ; and 
the inference to be drawn from this obviously is, that the food does 
not remain permanently in the system, but must be again got rid of. 
It escapes partly through the lun^s and partly by the excretions, 
which do not consist merely, as is popularly believed, of the un- 
digested part of the food, but also of that which has been absorbed, 
and, after having performed its allotted functions within the system, 
has become effete and useless. When the weights of the excretions, 
the carbon contained in the carbonic acid expired by the lungs, and 
the small quantity of matters contained in the perspiration, are 
added together, they are found in such a case to be exactly equal 
to the food. If the animal be deprived of food, it immediately 
begins to lose weight, because its functions must continue— carbon 
must still be converted into carbonic acid to maintain respiration — 
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and the excretions be got rid of, although diminished in quantity, 
because they no longer contain the undigested portion of the daily 
food, and the substances already stored up in the body are con- 
sumed to maintain the functions of life. Universal experience has 
taught us that, under such circumstances, the animal becomes lean, 
owing to its fat being used to support the process of respiration ; 
but it is less generally recognised that the muscular flesh — that is, 
the lean part of the body — also diminishes, although it is sufficiently 
indicated by the fact that nitrogen, which chiefly exists in the flesh, 
still continues to be found in the urine, and that the animal becomes 
feeble and incapable of muscular exertion. Respiration and 
secretion, in fact, proceed quite irrespective of the food, which is 
only required to replace the loss occasioned by them. If we trace 
the course of events within the animal body, they are found to be 
somewhat as follows : The food is digested and absorbed into the 
blood, where it undergoes a series of complicated changes, as a 
consequence of which, part of it is converted into carbonic acid and 
eliminated by the lungs, and part is deposited in the tissues as 
flesh and fat. After the lapse of a certain period, longer or 
shorter, according to circumstances, a new set of actions come into 
play, by which the complex compounds of which the tissues are 
formed are resolved into simpler substances, and excreted chiefly by 
the lungs and kidneys. The changes occurring in this case are to 
a certain extent identical with those which would take place if the 
flesh and fat were burned in a fire ; and the animal frame may, in 
a certain sense, be compared to a furnace, in which, by the daily 
consumption of a certain quantity of fuel, the temperature of the 
animal is maintained above that of the surrounding air. If the 
daily supply of fuel, that is of food, be properly adjusted to the 
loss by combustion, the weight of the animal remains constant ; 
if it be reduced below this quantity, it diminishes ; but if it be in- 
creased, one of two circumstances may occur : either the stomach 
refuses to digest and assimilate the excess, or it is absorbed and 
stored up in the body, increasing both the fat and flesh. The 
conditions under which this takes place are very important and 
remarkable. Supposing an animal, which by the use of a certain 
Quantity of food is maintained at a constant weight, to have its 
daily supply increased, it immediately gains weight, and goes on 
gradually increasing until it reaches a point at which it remains 
stationary, however long the increased supply of food be continued. 
If the food be then decreased, the weight of the animal rapidly 
falls to its former level, the food which sufficed to maintain 
it constantly at the lower weight being no longer sufficient now 
that it is increased. And the reason for this is sufficiently obvious. 
At the lower weight the daily loss consequent on the performance 
of the vital functions, was exactly counterbalanced by the ^in 
from the food ; but when the weight increases, the newly-deponted 
matter undergoes a loss, which can only be replaced by an addi- 
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tlonal quantity of food. If after the animal has attained its constant 
weight the food be increased a second time, its weiglit again rises 
to a higher level ; and so on with each addition to the supply of 
food. The inference from this is, that the quantity of food required 
to maintain an animal at a constant weight, depends essentially 
upon its absolute weight. Moreover, the effect produced by a 
given amount of food is not constant, but depends also to a very 
great extent on the condition of the animal. This may be best 
rendered intelligible by a particular example. Supposing a lean 
beast to be supplied with a pound of oil-cake in addition to the 
food to which it has been accustomed, it immediately begins to 
increase, and after some time will have gained — say, for illustration’s 
sake, 20 lb., at which weight it remains. If its food be now 
increased by another pound of oil-cake, it will again increase, but 
to a smaller extent, perhaps not more than 15 or 16 lb. ; a third 
addition will produce a still smaller gain ; and so on, until a point 
is reached at which an increase of the food has no effect whatever 
on the weight of the animal The diffeient effect of different 
quantities of food is here dependent on the fact that a lean animal 
is able thoroughly tp exhaust the food given it, and to absorb 
a considerable proportion, of the nutritive matters contained in 
it ; but when it becomes very fat, or its supply of food is very 
large in amount, its digestive organs are unable to assimilate all 
the nutriment supplied to them, and take only that part which is 
in the most readily digestible state. As an inference from this 
fact, it must be observed that, when an animal becomes nearly fully 
fattened, the last increase of weight is obtained by the expenditure 
of a large amount of food, and by an absolute waste of nutritive 
matters ; and, practically, it becomes of the greatest moment to 
determine the point beyond which it is no longer economical to 
attempt to fatten an animal. It may be inferred also that a large 
lean beast may require a smaller quantity of food to keep it at a 
constant weight than a small fat one. 

Practically, the problem which the feeder has to solve is, how to 
supply his cattle with such food, and in such quantities, as to insure 
the largest amount of increase with the smallest possible loss. And 
for this purpose it is necessary, not merely to select the largest 
quantity of nutritive matters, but to attend to the pfoportions in 
which they are mixed, and to restrain as far as possible all those 
functions which are productive of waste. For the solution of these 
questions, the nature of the food, the conditions on which its 
nutritive qualities depend, and its special suitability to particular 
purposes, must be considered. 

All the different kinds of food consumed by herbivorous animals 
are found to present a general similarity in composition. They 
are composed of a nutritive and an indigestible part ; the latter 
consisting chiefly of woody fibre, which appears to be quite incap* 
TEAm— OOTOBEB 1859. H 
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able of assimilation. It is most abundant in the herbaceous parts of 
plants — as in the straw of the cereals and the stems of the grasses, 
and is almost entirely absent in the grains when deprived of their 
outer husk — as, for instance, in wheat flour. The nutritive part 
always consists of a mixture, in very variable proportions, of several 
substances, which may be separated by diflferent chemical processes. 
If a quantity of wheat flour be tied up in a piece of ra^ and kneaded 
under a small stream of water, a fine white powder is observed to 
pass through the cloth and to collect at the oottom. This powder 
IS starch ; and when the cloth is opened, it contains a quantity of a 
sticky substance which may be drawn into strings, and is called 
gluten ; in addition to these, a small quantity of oil may be detected, 
and also traces of indigestible matter. In wheat, starch is the most 
abundant constituent, and the oil forms so small a part as to be 
scarcely detected, except by careful experiment; but there are 
other kinds of food, such as linseed, in which these proportions are 
reversed. However much the relative quantities may vary, every 
food is found to contain at least three different substances, which 
are members of the three great classes into which the nutritive 
constituents of food may be divided, and which have received the 
names of the nitrogenous or albuminous, the saccharine or starchy, 
and the oily substances. 

The nitrogenous substances embrace several compounds called 
gluten or vegetable fibrine, albumen, and caseine, besides some 
other varieties to wliich special names have been given. They are 
found most abundantly m the seeds of plants, as, for instance, in 
beans, peas, and linseed, in which they abound ; oats, wheat, and 
barley containing less ; while of the leaves, roots, and stems, they 
form only a small proportion. All these nitrogenous substances, 
however different in properties, are identical, or nearly so, in com- 
position, and they are also identical with those substances of similar 
name which occur in the muscular tissues of animals. Thus there 
are a vegetable and animal fibrine, a vegetable and animal albumen, 
which can scarcely be distinguished from one anotlier, either in 
properties or composition. And this fact is of importance, for 
it appears that animals obtain their nitrogenous nutriment 
ready formed, and in the same, or nearly the same, states of 
combination as those in which it is ultimately to be stored up 
within their system ; and in this respect they differ exceedingly 
from plants, which are compelled to elaborate the simple com- 
pounds they absorb, and to convert them into complex substances 
fitted for the nutriment of animals. 

What is true of the nitrogenous substances contained in plants 
and animals, applies also to their oily constituents. The plant 
elaborates from water and carbonic acid a variety of fatty bodies, 
from the solid butter-like palm-oil to the perfectly fluid product 
obtamed from the olive or linseed ; and these are completely iden- 
tical with the fatty and oily substances obtained from afferent 
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parts of the animal body. They are all compounds of carbon, 
Hydrogen, and oxygen — the former element preponderating, and 
forming about three-fourths of the Mibole. Though similar in com- 
position, they are not absolutely identical, although the differences 
are not so large as to be of much importance, at least in relation 
to their nutritive properties. 

Matters are very different, however, with the saccharine or 
starchy compounds, for they constitute a group altogether peculiar 
to plants, and are either entirely wanting in animals, or pre- 
sent in quite infinitesimal quantity, and, so far as we at present 
know, only in some of the secreting organs, and that under 
particular circumstances ; at all events, they are never met with in 
sufficient quantity to be of any importance. All the members of 
this group are identical in composition — starch and sugar, which 
are the most important of them, being, moreover, convertible sub- 
stances, many processes being known by which the one may be 
transformed into the other. 

These classes of food constituents perform two different functions. 
The nitrogenous matters are employed to counterbalance the waste 
of the tissues, and to;^ increase the quantity of lean fiesh or muscle, 
and hence have been called the flesh-forming substances. The 
fatty and saccharine compounds, on the other.band, seiwe to main- 
tain the process of respiration and the animal heat, and for this 
reason have received the name of the respiratory or heat-produc- 
ing elements. They supply also the fatty matters stored up in the 
body, which, as we shall afterwards see, form a very large pro- 
portion of the weight to the animal. 

It is sufficiently obvious that, as the two great functions of nutri- 
tion and respiration must proceed simultaneously, the best and 
most economical food will be, first, that which contains its constitu- 
ents in the most readily assimilable form ; and, secondly, that which 
contains them mixed together in the most suitable proportions. 

In regard to the first of these points, it must be easily under- 
stood that, if two kinds of food contain the same quantities of useful 
nutritive matters, and in the same proportions, but in one they 
are conjoined with a large quantity of non-nutritive matters — as, 
for instance, of woody fibre — the latter will be considerably less 
valuable as a food, because its important constituents are thus 
enveloped in substances which protect them from the ready 
action of the absorbents, and consequently a part of their nutritive 
matters are never extracted, but pass througn the animal entirely 
unused. Hence the value of a food is dependent in no small de- 
gree upon the quantity of woody fibre it containa 
^ The importance of a proper balance between the relative quan- 
tities of the two great elasses of nutritive constituents must also be 
sufficiently obvious. If, for instance, an animal be supplied with 
food containing a large quantity of nitrogenous and a deficiency 
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of heat-producing compounds, the result must be, either that it 
languishes for want of the latter, or it is forced to supply the 
defect by an increased consumption of food ; in doing which it must 
take into its system a much larger amount of nitrogenous matters 
than are requisite for supplying the waste of the tissues, and thus 
there is an unnecessary and wasteful expenditure of these sub- 
stances. There is yet another possible case ; for we might conceive 
that a part of the nitrogenous matters might be used for the sup- 
port of respiration ; but whether this ever occurs is unknown ; at 
all events, it must clearly be anything but an economical mode of 
consuming food. 

The proper adjustment of the relative proportions of nitrogenous 
and non-nitrogenous food, is the foundation of successful feeding, 
and its importance has of late years been fully recognised by 
chemists. Its adoption has, however, been to some extent delayed 
by the opinion expressed by Boussingault, that the value of a 
food was to be estimated by the quantity of nitrogenous matters it 
contained ; a view which undoubtedly received countenance from 
the great nutritive effects obtained from oil-cake and other food 
containing a large quantity of nitrogenous matters. Later inves- 
tigations, in which the particular causes of these effects have been 
examined, have shown that, however important these substances 
may be, their effect is brought out most completely when they are 
combined with the proper quantity of the respiratory elements. 
To determine the most suitable proportions in which these sub- 
stancea should be intermixed, is therefore a question of the greatest 
moment, and three modes of inquiring- into it are open to us ; 
Firsts We may examine the composition of the animal body, so as 
to ascertain the proportions in wnich they exist there ; Secondly^ 
We may inquire into the composition of the milk, which is the 
typical food supplied to the young animal ; and, Thirdly^ We may, 
by actual feeding-experiments, combined with analyses of the foods 
employed, seek to ascertain the proportions which yield the largest 
produce in the shape of flesh and fat, with the smallest expenditure. 

The exact composition of the entire animal body is a subject of 
which but little has been known up to a comparatively recent time ; 
but it has lately received a most important elucidation from a very 
elaborate series of experiments of Lawes and Gilbert, which have 
shown that the views commonly entertained on this point are com- 
pletely at variance with fact. It has been usually believed and 
stated in most books, that the flesh — that is, the lean of animals — 
greatly exceeds the fat in quantity ; but it actually appears that 
the very reverse of this is the case, and the error which has been 
committed is due to our having chosen to judge by the eye alone, 
without having recourse to precise experiments* Messrs Lawes 
and Gilbert selected ten different animals, as representatives of the 
different species of stock, in various states of fattening, which were 
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killed, and the different organs of the body being separately weighed 
and analysed, the total weight of the water, mineral matters, nitro- 
genous compounds, and fat, contained in the animal, was determined. 
The result was that, in the carcass — that is, the portion usually sold 
as human food — of a lean sheep, there were more than times as 
much fat as dry nitrogenous matters ; in a half-fat sheep, more than 
twice as much ; in a fat sheep, four times as much ; and when ex- 
ceedingly fat, the quantity may even be as much as six times that 
of the so-called flesh-forming elements. In a lean pig, the ratio of 
the fat and nitrogenous matters is as two to one ; and, when moder- 
ately fat, as five to one. In a half-fat ox, there was one-fourth more 
fat than nitrogenous matters ; and when moderately fat, 2^ times as 
much. As the general result of the observations, it may bo con- 
cluded that, in tlie carcass of an ox in good condition, the quantity 
of fat will be from two to nearly three times as great as the nitro- 
genous matters; in a sheep, three to four times; and in a pig, 
four or five times as great In the ofial, including the hide, in- 
testines, and other internal parts not usually consumed as food, 
the proportion is different, the quantity of fat being very much 
smaller, and that of nitrogenous matters proportionately large. 

When the entire body of the animal is taken, it appears that 
the proportions of the different constituents are as follows The 
nitrogenous matters amount in the fat ox to 14J per cent of its 
live weight ; in the fat sheep, to 12 J ; very fat sheep, not quite 1 1 ; 
and in the moderately fat pig, about the same quantity. In the 
lean animals there was about 2 or 3 per cent more. The quantity 
of fat was very much larger, and amounted, in the fat ox and 
lamb, to about 30 per cent ; fat sheep, 35^ ; very fat do., 45f ; and 
moderately fat pig, 42^ per cent. 

As a general statement, we may assume that a fat animal will, 
on the average, contain 3 per cent of mineral matter, 12 J nitro- 
genous compounds, 33 of fat, and 48J of water. 

In lean animals, on the other hand, the proportion would appear 
to be somewhere about 5 per cent mineral matter, 16 nitrogenous 
matters, 24 of fat, and 66 water. 

These data, accompanied by a knowledge of the relative weights 
of lean and fat animals, enable us to ascertain the composition of 
the increase during the fattening process. It is obvieus, from the 
material diminution in the per-centage of water, that the matters 
deposited in the tissues must contain a much larger quantity of dry 
matter than the whole body; and the reduced proportion of nitro- 
genous matters shows that the fat must greatly preponderate, in 
tact, if we suppose an ox to increase in weight by 100 lb., it appears 
that there are added to it from 60 to 65 lb. of fat, 7 or 8 of nitro- 
genous matters, 1 to 1 J mineral matter, and 25 to 30 of water. In 
sheep there are 65 to 70 of fat, to 7 or 8 of nitrogenous matters ; and 
in pigs, 65 to 70 per cent of fat, and 6 or 8 of nitrogenous matters. 
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As a general rule, therefore, the increase contains from eight to 
nearly ten tiroes as much fat as it does nitrogenous matters. 

The inference to be drawn from these facts is, that the food sup- 
plied to the fattening animal ought to contain a greatly preponder- 
ating quantity of non-nitrogenous constituents ; a conclusion which 
is, at first sight, entirely at variance with the universally admitted 
advantage derived from the use of oil-cake and bean-meal, which 
are the most highly nitrogenised kinds of vegetable food. We shall 
afterwards see to what this apparent discrepancy is due. 

The composition of the milk, the food supplied by nature for the 
maintenance of the young animal, must be admitted to afford spe- 
cial instruction as to its requirements during the early period of its 
existence ; and although the conditions are veiy greatly altered 
when it has arrived at maturity, it indicates some points which, at 
all periods of life, must merit attention. The milk of different ani- 
mals varies considerably in composition, but there is a remarkable 
uniformity in those ordinarily met with on the farm. That of the 
cow, the ewe, and the goat, may be stated in round numbers to 
contain per cent, of nitrogenous substances, 3 of butter fat), 
and 5 of sugar, the remainder being water, with a small proportion 
of mineral matters. It is to be noticed here, in the first place, that 
milk contains a member of each of the three great groups into 
which the food constituents are divided ; and it may be inferred 
that such a mixture must be most readily digestible and as- 
similable by the tender organs of the young animal. It is well 
known that, to the mature animal at least, fat is not an absolutely 
essential constituent of its food, for it possesses and exercises the 
power of producing it from sugar and starch; but it may with con- 
fidence be assumed that its nutrition will proceed with greater ease 
and certainty if, imitating the composition of the milk, we afford it 
a supply of ready-formed fat. The ratio subsisting between the 
nitrogenous and non-nitrogenous substances in milk is nearly as 1 
to 2, which is not very different from that found in a lean animal ; 
and the inference which jnay be drawn from this fact is, that the 
milk is a food adapted to the requirements of early life, when there 
is no accumulation of fat, but when the development of all the parts 
of the animal is proceeding pari passu; but that, when the condi- 
tions alter, and the formation of muscle becomes less rapid, and 
that of fat starts into activity, a different ratio of these elements 
must be furnished in the food, although their mixture must still 
occur in such a manner as to imitate as nearly as possible what is 
found in the milk. Whenever the calf leaves the mother and takes 
to the pasture, it begins to consume a food totally different from 
milk, which, independently of indigestible woody fibre, contains its 
nitrogenous and saccharine constituents in entirely different pro- 
portions, and is especially deficient in fatty matters. In a state of 
nature, of course, this change takes place gradually, the calf con- 
tinuing to derive a certain amount of sustenance from the mother 
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while it begins to consume grass ; but on the farm, matters are dif- 
ferent, and hence the advantage of giving weaning calves food 
containing a considerable quantity of linseed, so as to supply a 
larger proportion of both fatty and nitrogenous matters. 

jBut though the matters just discussed necessarily lead to valu- 
able conclusions, many of which must suggest themselves to every 
one who has attentively studied the suQect, they must yield in 
importance to those deducible from carefully conducted feeding- 
experiments. The composition of the milk may teach what sub- 
stances a food ought to contain, and that of the fattening animal en- 
force upon us the necessity for a very liberal supply of the respira- 
tory pnnciples, but they are very far from indicating with certainty 
the proportions in which these aifferent classes of substances ought 
to be mixed in all cases. 

A knowledge of the extreme complexity of the changes attending 
the digestion and absorption of the food is sufficient to guard us against 
drawing conclusions with too implicit confidence from these facts; 
and the necessity for caution becomes still more apparent when other 
circumstances nre taken into consideration. It must be borne in 
mind that in all cases the proportion of the food consumed, which 
is stored up within the system, and goes to increase the weight of 
the animal, is comparatively small. Even In the case of milk, the 
food in which, of all others, economy in the supply of nutritive 
matters has been most carefully attended to by nature, a certain 
proportion escapes assimilation, and in the adult animal a very con- 
siderable amount of the food passes off with the excretions. The 
justice of this position is apparent, when it is remembered that an 
ox will go on day after day consuming from a hundredweight to a 
hundredweight and a half of turnips, Uiree or four pounds of bean- 
meal or oil-cake, and several pounds of hay or straw, although its daily 
increase in live weight may not exceed a couple of pounds. And 
this consideration opens up a very fertile field of investigation, for 
it becomes necessary to inquire whether there are not certain sub- 
stances from which the nutritive matters are more easily assimi- 
lated than from others, and what proportion of each is absorbable 
under ordinary circumstances. On this point we are still without 
information applicable to the individual feeding substances ; but the 
experiments oi Messrs Lawes and Gilbert havfe been so far ex- 
tended as to determine the proportion of the total food, and of each 
of its constituents stored up in the system of the fattening animal. 
It appears that, for every hundred parts of dry matter contained in 
the food, from 8 to 9 are deposited in the tissues of the animal. 
But the proportions vary very much as regards the individual con- 
stituents. Thus, for every hundred parts of mineral matters con- 
sumed, only three are stored, and of nitrogenous compounds 5, and 
of fatty matters so much as 10 per cent, remain in the body. The 
knowledge of these facts tends to modify very greatly the con- 
clusions which might be drawn from the composition of the in- 
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crease in thcT fattening animal Thus, for instance, if the increase 
contained its nitrogenous and respiratory elements in the ratio of 
1 to 10, it would be totally incorrect to supply these substances in 
the food in the same proportions ; on the contrary, it would be 
necessary to double the quantity of nitrogenous matters, because 
while only one-twentieth of the amount supplied would be absorbed, 
one-tenth of the saccharine substances would be assimilated. This 
illustration may serve generally to show how the opinions we may 
form from a partial consideration of the subject, may be modified 
when it is looked at from another point of view, and the necessity 
for guarding against too absolute an expression of opinion on a 
subject still surrounded with difficulties. 

jLooking still further into the matter, it can scarcely be doubted 
that the proportion of the different nutritive elements stored up in 
the body is by no means constant, but depends on the nature of 
the food, and the particular state in which they exist in it. It is 
probable that some kinds of food contain their nitrogenous consti- 
tuents in an easily assimilable state of combination, and their re- 
spiratory elements in an opposite condition, or vice versd ; and it 
is sufficiently obvious that in such cases the nutritive value of 
the substances must be below that which would be indicated 
by their composition alone. In many instances, in fact, the me- 
chanical state of the food has a most important influence on its 
nutritive effect, as, for example, in the cases already indicated, 
where a large quantity of woody fibre is present, and protects the 
really assimilable portion of the food from the action of the gastric 
juices. In a similar manner, seeds, with hard husks, frequently 
pass unchanged through the animal, and this may and does happen 
with a certain proportion of all food. These points require to be 
taken into consideration in estimating the value of all feeding sub- 
stances ; and it is sufficiently obvious that they can be investigated 
only by careful experiments on animals. 

And this leads us to return to the proper adjustment of the re- 
lative quantities of the great groups of nutritive elements, which 
has been already adverted to in a general way, and to discuss it 
somewhat more in full. It has been already remarked that a de- 
ficiency of any one element in its food compels the animal to con- 
sume an increased quantity, in order to obtain the amount of the 
deficient substance required for its nutrition ; and in this way the 
other elements, which may be present in abundance, are practi- 
cally wasted, and the theoretical and practical value of the 
food so constituted must be very different ; and it is only when 
the relative proportions of the respiratory and flesh-forming sub- 
stances are properly adjusted, that the most economical result, and 
also that most consistent with theory, can be obtained. And this 
consideration must be extended still further, for beyond doubt the 
noiture of the particular nutritive compounds must be of moment, 
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especially in the case of the respiratory compounds, because the 
saccharine substances must be converted into fat by the vital pro- 
cesses, while the fatty matters contained in the food have only to 
be deposited as such in the tissues. It is probable that when the 
food contains only a small quantity of fat, the necessity for 
this action throws a heavier burden on the assimilating organs 
than they would have to bear if the food were rich in that sub- 
stance. On this point, however, we are at present entirely in the 
dark, no experiments having as yet been made in which the eflfects 
of food rich in fat have been compared with those in which it is 
deficient, although the inferences which might be drawn from them 
would be very important. In the experiments of Messrs Lawes 
and Gilbert, the quantity of fat stored up within the animal was 
four times as great as that contained in the food, so that a very 
large proportion — three-fourths nearly — must have been generated 
from the starch and sugar of the substances they consumed. And 
^ this opens up a very important consideration, for it is manifest 
that a pound-weight of fat in the food, if assimilated, must pro- 
duce a pound of fat in the animal ; but as starch and sugar must 
undergo a chemical transformation, in the course of which they 
lose certain of their elements, and especially a very large pro- 
portion of the oxygen they contain, it comes to be a question now 
much of these substances is required to produce a pound of fat. 
It appears, from various considerations, which we shall not attempt 
to particularise, that about 2^ lb. of sugar or starch are required 
for this purpose, so that on this ground alone the nutritive value of 
fat must greatly exceed that of starch and sugar, and hence, no 
doubt, one of the important advantages of oiheake and other 
highly oleaginous seeds. But there is another inference, especially 
worthy of notice, deducible from these facts ; and it is, that if an 
animal has increased by a certain amount of dry weight, a much 
larger quantity of the food has been involved in the process, be- 
cause the fat which, as we have already shown, always forms the 
chief part of that increase, is the representative of a very much 
larger amount of respiratory matters. In their natural state, all 
animals exercise very largely the function of converting starch 
into fat, but this is no reason why a more abundant supply of the 
latter might not facilitate the fattening process.** At all events, 
in the case of human food, our natural instincts have led us to add 
fatty matters to many substances which contain a large propor- 
tion of other respiratory elements. Whether this be so or not, it 
is clear that the system of estimating the value of a food by add- 
ing together the different respiratory elements it contains, is no 
longer tenable. Thus, for instance, it would be incorrect to say 
that a linseed, containing 36 per cent of oil, and 20 of other re- 
spiratory elements, is inferior in this respect to wheat, containing 
8 of oil and 65 of other respiratory substances. To arrive at a 
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satisfactory comparison, it ifi necessary to convert the oil in both 
cases into its equivalent in starch or sugar^ and their relative 
values would then stand in the ratio of 107.6 to 70, showing a 
great preponderance in favour of linseed. 

But there are other matters of not less importance in relation 
to the fattening of animals and the proper performance of their 
vital functions. It must be borne in mind that the food has not 
merely to increase the weight of the animal, but has also to main- 
tain the process of respiration, the animal heat, and the constant 
waste of the tissues ; and it is for this, among other reasons, that 
the animal consumes a very much larger amount of food than is 
found in its increased weight. The quantity consumed in the 
maintenance of these functions differs greatly according to circum- 
stances; but it appears, from an experiment of Boussingault’s, that 
in a cow the quantity of flesh-forming substances required to 
counterbalance the daily loss of these substances is about 18 
ounces, which is contained in about 12 lb. of wheat flour and 
nearly 60 lb. of turnips. It is known, also, that from 4 to 5 lb. 
of carbon are daily converted into carbonic acid, to supply which 
about 100 lb. of turnips are required. Of course, these quantities 
vary very greatly in different animals and different breeds, and it 
is possible that they may be somewhat exaggerated ; but there is 
no reason to suppose that they are very wide of the truth. We 
see from these facta that a very large quantity of food, relatively 
to that laid up in the body, is required for the maintenance of 
these functions, and are in a position to estimate the Importance 
of attending to any circumstances which tend to the economy of 
this, which may be called the unproductive part of the food. Now, 
it has been ascertained by experiments, made chiefly on man, that 
muscular exertion is one of the most important causes of waste of 
the tissues, and of an increased respiratory activity. We cannot 
move a limb without producing a corresponding consumption of 
the matters already laid up in the body ; and it has also been 
found that the difference in quantity of carbonic acid expired 
during rest and active exertion is exceedingly large. The infer- 
ence from this is, that where it is sought to fatten an anin^al 
rapidly, every exertion must be made to restrain muscular 
motion, as far as compatible with health. Hence one of the 
main advantages of stall-feeding, in which the animal is confined 
to one spot; and the more thoroughly it can be kept still, the greater 
will be the economy of food. This is gained by darkening the 
houses, and excluding all persons, except when their presence is 
indispensable. All this, it need scarcely be observed^ is practically 
quite familiar, and every one knows that a playful or irritable beast 
&ttens much more slowly than one which is ot a placid disposition ; 
but it reauires some knowledge of the facts just stated to impress 
on us witn suflicieut force the importance of minutiae which appear 
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at first sight to be of comparatively little moment The other great 
source of loss of food is the maintenance of the animal heat. It 
has been already observed that an animal may, in certain respects, 
be compared to a furnace, in which a quantity of fuel is burned to 
produce the animal heat It is a familiar fact that at all times 
an animal is equally hot ; and as the temperature of the air varies, 
it is manifest that in cold weather a larger quantity of fuel must 
be consumed to sustain this fixed temperature than in summer. 
Hence, if the animal be placed in a condition in which the difference 
in temperature between itself and the external air is as small as 
possible, there will be a proportionately diminished consumption of 
fuel. Stall-feeding operates advantageously in this way also, for 
the temperature in the houses, particularly during the principal 
feeding-times, being materially above that of the external air, a 
considerable economy of food is the result. It may, in fact, be stated 
as a general rule, that the warmer cattle can be kept the more 
rapidly will they fatten, all other circumstances being alike. At 
the same time, it must not be forgotten that the attempt to main- 
tain a high temperature in the feeding-houses often leads to the 
dangerous error of diminishing ventilation to an injurious extent, 
under which circumstances another difficulty is encountered, for the 
animals, being reduced in health, refuse to consume a quantity of 
food sufficient for fattening. Indeed, the state of the animars 
general health is a most essential element of success, and every 
precaution should be adopted to maintain it in the best condition. 
For this purpose the cleanliness and proper ventilation of the houses 
should be most carefully attended to, and the state of the dung ob- 
served, care being taken that the excretions are regular, and every 
tendency to scouring, or the reverse, immediately corrected. This 
can generally be secured by attention to the kinds of food supplied, 
as some of tnem affect the excretions in a very marked manner — 
bean-meal, for instance, having a tendency to produce constipation, 
and rape-cake being laxative. The judicious feeder bears these 
and similar facts in mind, and, avoiding an excessive supply of any 
kind of food possessing a special effect on the animal, aims at mix- 
ing different kinds in such a manner as to counteract the particular 
effects of each, taking care, however, to lean somewhat towards the 
laxative side, as it is found that cattle are mOst healthy and feed 
best when in that condition. 

Although the presence of a sufficient quantity of nutritive mat- 
ters in the food is naturally the most fundamental matter for con- 
sideration, its bulk is scarcely less important. The function of 
digestion requires that the food shall properly fill the stomach ; and 
however large the supply of nutritive matters may be, their effect 
is imperfectly brought out if the food be too small in bulk, and it 
actually becomes more valuable if diluted with woody fibre, or some 
other inert substance. At first sight this may appear at variance 
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with the observations alreaidy made as to the eflTect of woody fibre 
in protecting the nutritive matters from absorption ; but, practically, 
there are two opposite evils to be contended against — a food having 
too small a bulk, or one containing so large a proportion of inert 
matter as to acquire a disadvantageous bulk. Tlie most favourable 
condition lies between the two extremes, and the natural food of 
all herbivorous animals is diluted with a certain proportion of 
woody fibre. When these are replaced by substances containing 
a large quantity of nutritive matters in a small bulk, the result 
is that the instinct of the animal causes it to continue feeding until 
its stomach is properly distended, and it consequently consumes a 
much larger quantity of food than it is able to digest, and a more 
or^ less considerable proportion passes unchanged through the 
animal, and is lost. On the other hand, if a food ^ too bulky, the 
sense of repletion causes the animal to cease eating long before it 
has obtained a sufficient supply of nutritive matter. It is most 
necessary, therefore, to study the bulk of the food, and to consider 
how to mix different substances in such a manner as to adjust the 
proportions of nutritive matter to their bulk. Practice affords 
abundant illustrations of how this may be effected, and the cause 
of the special advantages of particular mixtures can be thus ex- 
plained. If we examine the nature of the mixed foods most in vogue 
among feeders, it will be most generally found that a very bulky 
food IS combined with another of opposite properties. Hence 
turnips, the most bulky of all kinds of food, are used along with 
oil-cake or bean-meal ] and if from any circumstances it becomes 
necessary to replace a large amount of turnips by the latter sub- 
stance, the deficient bulk must be replaced by hay or straw. 

Turning now to the actual results of feeding experiments, it is 
immediately apparent that the general conclusions which have been 
stated are fully borne out in practice. The question is then, how- 
ever, so far limited, and reduces itself to determining how the crops 
commonly cultivated on the farm can be most advantageously used 
for feeding cattle, and whether they are best used alone or supple- 
mented by foreign food, by which we mean substances not forming 
part of the usual farm-produce. These crops are hay, straw, tur- 
nips, mangold, potatoes, beans and peas, and the inferior qualities 
of the cereals ; and they include those most remarkable for their 
bulky nature — the turnip, for instance, containing less than eight 
per cent of nutritive matters. All of them are also remarkably de- 
ficient in fatty matters — the bean, which is much richer than any 
of the others, rarely containing so much as five per cent. The re- 
sult of all feeding experiments leads to the conclusion that animals 
cannot be brought to the highest degree of fatness upon turnips, or 
even on hay, alone. No doubt instances occasionally occur in which 
this can be accomplished ; but it is only when these crops are cul- 
tivated m particularly suitable soils, and in very favourable sea- 
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sons, when they contain an unusually large quantity of nutritive 
matters; but these are altogether exceptional cases, and do not 
affect the general conclusion. A peculiarly interesting series of 
experiments by Wolif have shown that sheep, which, when fed on 
hay of average quality, attain a weight of about ^0 lb., will gain 
an additional 10 lb. if rape-cake, or some other food containing a 
large quantity of nutriment, be given tliem. As a general rule, 
such substances as oil-cake, rape-cake, and bean-meal, &c , greatly 
promote the fattening process, and they operate partly by supply- 
ing a larger quantity of nutritive matters within the bulk which 
the stomach requires, and partly by increasing the supply of nitro- 
genous matters, in winch they are particularly rich. This last con- 
clusion may appear at variance with what has been already stated 
regarding the large proportion of non-nitrogenous substances stored 
in the fattening animal ; but it must be understood that the good 
effects of those kinds of food are only observed when they are used 
ill small quantity ; and whenever a certain proportion is exceeded, 
the excess is entirely without influence. The advantage of these 
substances seems to depend on the fact, that in many kinds of food 
the proportion ^of nitrogenous matters is too small to permit the 
full benefit to be derived from the saccharine constituents of the 
food ; and their effect is not confined to adding a certain quantity 
to the nutriment consumed, but serves to render available sub- 
stances existing in the ordinary food, and which under other cir- 
cumstances would be lost. An extremely remarkable example of 
this is recorded in the transactions of tJie Highland Society for 
March 1852. Twelve beasts were fed with turnips and hay, and 
each consumed daily 216 lb. of the former, and 11 lb. of the latter; 
and on this diet the whole twelve gained, in the space of fourteen 
daj^s, 409 lb. in live weight. Each now received 2 lb. of oil-cake 
daily ; and although they did not immediately begin to gain weight, 
it turned out that, in the second period of fourteen days, their in- 
crease in live weight was 801 lb., being 392 more than before. If 
we estimate from the data before given as to the composition of 
the increase of fattening animals, this live weight must have cor- 
responded to nearly 300 lb. of dry matter, which would be almost 
identical with the total solids in the 336 lb. of oil-cake con-^ 
sumed during the fourteen days. But during that very time 
the cattle actually consumed li76 lb. of turnips and 168 lb. of 
hay less than they did before— quantities which must have con- 
tained some 250 lb. of dry matter ; so that, in this case, an increase 
of about 50 lb. of dry matter in the food produced nearly 300 lb. 
iq the animals. It need scarcely be observed that this is a veiy 
extraordinary case, and cannot often be expected to occur; but 
there is abundant evidence to show that oil-cake always produces 
a large effect, and that occasionally the gain in live weight is equal 
to that of the extra food consumed. All, however, depends upon tibi 
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ratio of flesh and heat-producing elements being the right one ; and 
it would appear that this proportion differs according to the object 
of the feeding. Wolff, who has directed much attention to this 
subject, states, as the result of his experiments, that for maintaining 
animals at a moderate weight they should be as 1 to 8, for young 
cattle as 1 to 7, and for feeding as 1 to 5 or 6. He found by 
actual experiment that the production of milk was largest when 
the two classes were in the ratio of 1 to 7 ; but his conclusions 
with regard to fat cattle must be taken with some reservation. 
The most important point which he has brought out is the verj 
high value of rape-cake ; and it is interesting to know that in this 
respect his results bear out the repeated recommendations which 
chemists have given of that substance. He has shown that 1 lb. 
of rape-cake will produce 1 lb. of milk, and, under favourable cir- 
cumstances, still more ; and its effect was better than that of an 
equal weight of grain. It appeals, also, that in feeding it is e(jui- 
valent to more than twice its own weight of hay. The great diffi- 
culty which is encountered in the use of rape-cake is that the cattle 
dislike its taste ; and if they are supplied with a full quantity of 
turnips or straw, they will consume just a sufficient quantity of 
these foods to maintain an average weight, and reject the rape- 
cake offered them. The way in which tms is to be avoided is a 
very simple one. Of course it will not do to diminish the Quantity 
of other nutriment given to the cattle, for that would defeat the 
objects of the feeder. But a part of the more bulky food, such as 
turnips, must be replaced by some substance, such as grain, con- 
taining the same amount of nutriment in a smaller bulk, and then 
the craving for a sufficient quantity to fill the stomach will induce 
the animals to consume the rape, and after a few days they become 
completely accustomed to it, 

Tue comparison with one another of the different kinds of food, 
as an economic question, is too much a matter of detail to be 
entered on here. 1 have particularly insisted on the effects 
obtained from the use of rape-cake as an example, because theo- 
retically it is eoual to oil-cf^e, which costs not far short of twice 
as much. No aoubt there are other kinds of food, such as Indian 
corn, &c., which might be very profitably employed. But cotton- 
seed cake is almost uie only large addition to the list of our feeding 
substances within the last few years ; and, provided it be well pre- 
pared, and the husk separated, it is a very valuable food, although 
It differs very much in quality, and must be used with caution. It 
is important that all kinds of oil-seeds should be imported into this 
country, and the q^uality of the cake they yield ascertained. 

The subject of the feeding of stock as a branch of farm mana^ 
ment would be incomplete did 1 not refer to the value of me 
maqure produced. I have already adverted to the oftcm- ex- 
pressed opinion that cattle are little better than manure-making 
machines ; and though.few experienced feeders will be ihclined, at 
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the present time, to adopt that dogma in its integrity, it points to a 
subject of no small importance, and on which great difference of opir* 
nion has existed, and still exists. The question to be solved is, how 
much of the price of any kind of food is to be laid to the account of the 
manure proauced. It is well known that the most varied opinions 
have been expressed by practical men on this point; and in the case 
of oil-cake and similar substances, it has been not uncommon to 
calculate that half, or even two-thirds, of its value are to be placed 
to the dung, although this estimate does not appear well founded. 
The experiments already quoted afford information from which 
some conclusions may be drawn. Wolff, who prosecuted a very 
careful set of experiments, supplementary to those just referred to 
on this point, has ascertained that from J to | of the manurially 
valuable constituents contained in rape-cake appear in the excre- 
tions of the animals using it as food On the other hand, if we 
estimate from Messrs Lawes and Gilbert’s experiments in regard 
to the quantity stored up within the animal, and assume that the 
difference between this and the matters contained in the total food 
must pass into the excretions, the inference is that of the 
nitrogen, and of the mineral matters, must be contained in the 
dung. If, however, not to presa the matter too far, we abide by 
Wolff's conclusion, that f are obtained in the dung, it is easy to 
calculate its manorial value in the ordinary way. If rape-cake 
be selected as an example, it appears that every ton of that sub- 
stance will produce in the dung a quantity of ammonia, phosphates, 
and alkalies, which, estimated at the usual prices attributed to these 
substances, in guano and other artificial manures, must be worth 
about £S, 10s., or more than half its value. As, however, rape- 
dust is frequently employed as a manure, it may be urged that, in 
reality, this estimate, though correct for guano, is too low in the 
present case, and that f of the price of the rape-cake must be 
the true value. On the other hand, it may be maintained that 
rape-dust is an expensive manure, which is only used in special 
cases, and that in general a cheaper substance may be used with 
equal advantage. It is not easy to decide which of these modes 
01 viewing the value is most entitled to confidence ; but we 
shall probably not err very greatly if we assume that f of 
the value of the rape-cake is excreted. In regard to oil-cake, 
which is much dearer as food than rape, it must be remembered 
that, though the same proportion of its valuable matters will re- 
main in the manure, they will not be more valuable as manure 
than thev are as the latter substance ; so that, when oil-cake at 
£10 or ^11 per ton is used, not more than a third, or at most a 
half, of its value can be considered to pass into the manure. Of the 
cereals, in all probability the value of the manure produced is not 
more that a third or a fourth of the grain. These calculations are 
based on the assumption that the whole of the matters passing 
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into the manure are retained there and applied to the soil without 
lOBS — a condition which cannot be fulfillea in practice, partly be- 
cause the whole of the excretions cannot be collected, and partly 
because the manure is exposed to many sources of loss. When a 
ton of rape-dust is directly applied to the soil, we know positively 
that there is no waste ; but when it is used as food, although f 
of its valuable matters are excreted by the animal, it by no means 
follows that they are all there when it is used as manure. On 
the contrary, we are well assured that there must be a loss, and 
hence all the estimates above given must be above rather than un- 
der the truth. Any attempt to discuss the amount of the loss accru- 
ing in this way would lead us into the consideration of the general 
management of farmyard manure, which would be entirely for- 
eign to our present subject. Enough has been said to show that 
the value of the manure must be a very important addition to the ^ 
profit of any feeding operations. 

I shall not attempt to enter upon the discussion of the profit to 
be derived from the cattle themselves, that being a point which 
must necessarily depend upon many matters in addition to those 
already discussed, and would carry us into details quite unsuited 
to an occasion like the present. My object has been to treat the 
subject, not in Its commercial aspects, but rather to show that the 
feeding of cattle is an art founded upon scientific principles, the 
proper application of which have an important bearing upon its 
economy. Reference to minutiae and to particular cases, besides 
carrying us far beyond the limits of such an address, could not be 
made either interesting or instructive on such an occasion ; but 
any one who takes the trouble fairly to consider the principles, 
will find no diflSculty in appljring them to any case which may 
arise in the course of his practice. 
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FARM MANAGEMENT : 

Bxpobt on a Mods os Managiko a Farm, affording an Example of High 
Farming combined with Profit. 


By Alexa.ndbr Simpson^ Teawig, Beauly. 


[Premium —The Gold Medal.] 


In presenting the Report contained in the following pages, the 
writer is not prepared to say that its contents elucidate (in the 
words of the Society’s Premium List,) “ the best mode,'’ — ^he is 
satisfied with offering a report describing a mode of managing 
a farm, affording an example of high farming combined with 
profit'’ 

To entitle a report on this subject to consideration and con* 
fidence, 1 believe that what is required is not an estimate of pro^ 
habh returns from supposed expenditure (these, when tested by 
experience, almost always prove fallacious), but a bona fide return 
of the expenditure and receipts of a farm in working order. This 
I give in a form which I conceive will be intelligible to the reader 
least conversant with book-keeping, while I believe it will be re- 
ceived by those versed in figures as a fair business statement of 
the accounts of a tenant-farmer. As such, indeed, I confidently 
present it. Not unacquainted with business prior to engaging in ray 
present occupation, t keep regular accounts as a matter essential 
to farming as to every other business; and the profit-and-loss 
account presented at pages 182-184, is simply a transcript of my 
own booKS, with the exception of one entry which I have, for rea- 
sons fully explained, amended. ' 

The accounts given are those for the crops o| 1866 and 1857." 
Situated as my farm is, on the north-eastern coast of Scotland, I 
shared fully in the disasters attending the harvests of those years — 
which will long live in the memory of Scotch farmers. Mucli com 
was totally lost by the opening up on the fields of the drenched 
stooks^ more was deteriorated to a large degree by discoloration and 
sprouting ; while the harvest work being protracted was necessa- 
ruy expensive. The potato disease was also very destructive in its 
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effects during both years. An exposition of the results of these 
two years is, I feel, putting profitable farming to a most severe test 
— a test which, perhaps, in general, it could not stand, and which, 
in my own case, it does stand only from my following a more 
diversified system of cropping than that afforded by the standard 
four- or five-course shift. 

The total acreage on which I report is 313 : of these, 4 are 
occupied by houses and buildings, and 10 by banks and belts of 
plantation, not capable of cultivation, and of little or no value for 
pasturage, leaving 299 acres of arable land, which were cropped as 
follows in the years 1856, and 1857 : — 


Wheat, ..... 

Barley, ..... 

1866. 

Acres. 

69 

1867. 

Acres. 

82 

39 

12 

Oats, . . 

82 

50 

Total cereals, 

140 

144 

Beans, ..... 

0 

5 

Potatoes, ..... 

24 

27 

Do. for cottars, Ac., 

3 

n 

Mangold, ..... 

0 

H 

Turnips, ..... 

57 

88 

Turnips sown for seeding, . 

o 

14 

Turnip seed, ..... 

0 

5 

Fallow after turnip seed. 

8 

0 

Tares for cutting, .... 

0 

2 

Qrass in rotation, .... 
Do. in permanent calf, Ac., parks. 

54 

53 

5 

5 

End ridges, and'unoropped, . 

8 

2 


299 

299 


The Expenditure and Beturns foi* the crops of these years are 
given in the following account-current : — 


Dr. 

1856. 
June 1. 


1858. 
June 1. 


Fabm. Cbofs 1856 and 1857. 




To Taluation of live stock— tiz., 





Horses, .... 

£262 0 

0 



Cattle, .... 

852 10 

0 



Sheep, .... 

184 15 

0 



Pigs, .... 

86 0 

0 

00 

0 

» 



To purchases of Horses, . 

£98 15 

0 



Cattle, .... 

137 5 

0 



Sheep, .... 

100 19 

9 



Pigs. .... 

8 14 

0 

845 18 
97 18 

0 

To oatUe-feeding stuffs purchased, . 



8 

Carry forward, 


£im la 

5 



7ABM MANAGEMENT. 


183 


1858. 
June 1. 


Dr. Farm — Omtinued, 

Brought forward, 

To general ton expenditure for 2 crops under 
the following heads— viz., 

Rental, .... 

Rates and assurances, 

Yeatly servants* 'wages, 

Do. provisions, . 

Labour by outworkers, 

Seeds of descriptions, 

Manures, .... 

Bran, &c., for horses,* 

Tradesmen and charges, 

Implements purchased, 

Improvements and lime, 


^8975 

48 

240 

808 

870 

500 

413 

71 

215 

56 

130 


To ^ths of expense of improvements of thrash- 
ing-mill in 1856. — See page 185, 

To crop 1858 — Rental and charges on 14 acres 
turnip seed, harvested July 1858, proceeds 
to crop 1857, .... 


To balance, being profit on the investment, in- 
cluding mterest on capital, 


. £1228 12 5 


7 2 

1 10 

8 0 
15 2 

15 0 
11 0 

16 9 
12 0 
19 5 

4 9 
2 10 


- 3826 

13 

11 

9 

12 

8 

85 

0 

0 

£4599 

18 

7 

548 

16 

2 

£5148 

14 

Jl 


1858. 
June 1. 


Cr. 


Crop 8 1866 and 1867. Contra. 


By cash sales during 2 years— of 

Cattle, .... 

Sheep, .... 

Pigs, .... 

Total live stock. 

Wheat, 

Barley, .... 

Oats, .... 

Total com, 

Potatoes, .... 

Turnips to sheep. 

Turnip seed, 

Qrass, bay, &c., 

Dairy of 12 cows, 

Total fiom green-crop land. 


£412 

9 

I 

224 

8 

1 

138 

9 

2 

£984 

18 

10 

478 

4 

9 

269 

2 

3 

£467 

1 

1 

133 

6 

10 

837 

10 

10 

40 

7 

9 

122 

11 

9 


£776 6 4 

1732 5 10 


1090 18 3 


Total cash sales, . . . £3598 10 5 

By com, &c., &c., used for seed, servants* provi- 
sions, and household supplies, t under the 
following beads — viz , a 

Wheat, .... £164 12 3 


164 12 3 

Carry forward, . . . £3598 10 5 


* This head does not include home-grown corn used for horses. Bran is used to 
a large extent as food for the working horses. The lighter oats go for feeds when at 
full work ,* and tail barley and wheat for boiled messes. On these, and on the grass, 
tares, and bay used, it would be difficult to set a value ; indeed, practically, it would 
be difficult to give an exact account of Uie quantitiee consumed ; and as they are 
used up in working the fium, an aocount of them would only be useful to show the 
groBiMproduoe, but would not in any way affect the balance-iheet. 
t The total amount included under the head “ Household Supplies ” does not 
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1858. Or. Owtra — Continiied. 

Jo&e I* Bronght forward • . £164 12 8 £8598 10 5 

Barley, . . . . 18 8 9 

Gate, . . . 202 6 10 

Beane and tares, . • 6 17 6 

Potatoes, .... 159 8 8 

Turnip seed, and rent of land oocupiM by, 82 8 0 
Bye-grass seed, * . 10 14 0 

Daily, . . 63 8 4 

652 14 4 

By valuation of live stock— viz. 

Horses, .... £320 0 0 

Cattle, . . . . 410 0 0 

Sheep, .... 140 0 0 

Pigs, . . . . 27 10 0 

897 10 0 

£5148 14 9 


The foregoing account might be epitomised as follows : — 

Dr. Farm. Crops 1856 and 1857. Centra Cr. 

To Ordinary Expenditure for 2 years, as 
follows — viz., 

Bental, Rates, £1018 9 0 
Labour, Tradesmen, 
and Charges, 113517 7 
Seeds, .... 500 11 0 

Hanures, . . . 418 16 9 

Depreciation in val- 
ue of, and food 
bought for horses 112 .7 0 

^£3181 1 4 

To Extraordinary Expendi- 
ture— viz,, 

. . £6517 0 
and 

. . 180 210 

195 19 10 

Total Expenditure, £3877 1 2 

To Balance for Profit and 
Interest, 548 16 2 

£3925 17 4 


The purchased manures amount to 14s. per arable acre per annum. Including 
purohasM feedingHrtufib, the expenditure amounts to within a Motion of 20s. per 
arable acre per annum. ^ 

This is a rate of expenditure which may fidrly be held to characterise a system 
of **high limning ; and the writer is rather inclined to exceed than to fall short of 
a similar liberal expenditure in future years. 


exceed £50 in two years, so no great error in over-estimation can have been made. 
The provisions used in kitohen are aU ohaiged to ** Servants’ Provisionfl^’’ per contra ; 
and the portion used by tbe female servants is considered to meet the value of their 
servioes in dairy work, their money-wages going in cash-book to the account of 
Household end Personal Expenditure.^ 


Implements, 
Ixnprovements 
Lime, . . 


By Produce for 2 crops of 
Wheat, . . . £1149 11 1 
Barley, ... 491 18 6 

Oats (besides horse 
com), . . • 471 9 1 

Total Cereals, £2112 18 8 

Beans, Hay, &o., £57 19 3 
Turnips to Sheep, 183 6 10 
Potatoes, . . . 616 4 9 
Turnip ^d, . 334 18 10 

Profit on Livestock 
(deducting pur- 
chased food), 670 14 0 


Total Grass and Green- 

crop Land, . . 1818 8 8 


Total Betums, £8925 17 4 
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The GfOflS Rdtumsare .... £8 11 3 per acre per annum. 

TheBentalia 1 13 7 ,, 

which, whto the soil, &o., as de* 
scribed in pp. 180492 are taken 
into account, will be considered 
a high rate. 

The residue to the tenant is . • • • 0 18 4 „ „ 

The foregomg accounts are not accounts cooked^" for the occa- 
sion, but, as has been already stated, are faithfully taken from the 
business books of the farm, and were kept without any view to 
their condensation into a published statement. 

Having thus given, in accordmice with the requirements of the 
Society, an account of the expenditure and returns ” of the 
farm reported on, I now proceed to explain, also in accordance 
with those requirements, the mode of accounting which 1 
follow. 

It is very simple. The term of old Whitsunday (for conve- 
nience saj 1st June) is the time of balancing the year's accounts. 
By this time the com of the past season is all thrashed, and either 
sold or in granary. It is not valued over to the next crop, the 
actual returns when sold being the credit to the crop it belongs to. 
The winter stock of cattle, sheep, &c., are then either sold, or 
valued and turned over to summer grazing. 

The seed-com, &c., sown, is credited to the past, and charged to 
the incoming year at its fair value, as will be seen at the debit and 
credit of the mregoing balance-sheet. 

The farm-work performed, the manure and straw, are not 
brought into account. Transfen'ing accounts of tillage, &c., from 
one year to another, is an unnecessary complication, as there can 
be very little difference between one yet^r and another, under one 
system of management; and the valuing of ploughings, cross 
ploughings, harrowings, and grubbings, only serves to confuse and 
mislead, except in the case of a change of tenancy. In like man- 
ner the stock of straw and manure, at any particular period, varies 
but little from year to year. 

Implements, also, do not require to be annually valued; for it will 
be found that, to keep up with the improvements of the day, new 
purchases must be made to an extent sufficient least to balance 
any per-centage that would be required for deterioration on the old 
stodk., It will be observed that ^^56, 4s. 9d. were thus expended 
during the two years reported on ; and here it may be o\}served 
that, so strictly had this rule been observed, that an amount of 
£52^ 18s. 6d., paid for attaching horse-power machineiy to the 
water thrashing-mill, was charged against the then current year 
(1^6) ; but on further consideration it appeared but right that 
this charge should be spread over eleven years — the unexpired 
term of tne lease — any sum to be received at its termination for 
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the machinery beine considered as equivalent to the compound in- 
terest on the expenditure. 

Improvements effected during the year are also put down to 
current expenditure — not capitalised. Such will, in the ordinary 
operations of a farmer, be found necessary in the way of additional 
draining, or making up defects in that already executed, and in 
additions to, or alterations in, office-houses. These ought to be done 
by the landlord, but, practically, during the currency of a lease, 
they generally fall on the tenant. For such^ and for the improve- 
ment of the land by liming, it will be seen that a charge of £66 
per annum has been incurred. 

There remains to be noticed the valuation of live stock. 

Horses may in some sense be considered as part of the outfit 
of the farm, and might be classed as part of the ‘‘ Capital Ac- 
count.” But considering that, on the one hand, deterioration by 
age necessarily does occur, and that considerable deterioration may 
take place from accident or disease ; and, on the other hand, that 
by rearing young horses the value may increase instead of dimin- 
ishing from year to year, irrespective of purchases made, it be- 
comes necessary to re-value them at stock-taking, in the usual way, 
before striking a balance. 

In regard to the other descriptions of live stock there can, of 
course, be no question as to that being the plan to be followed. 
In affixing a value to the live stock, every care has been taken to 
arrive at a fair value ; and as the foregoing accounts were made 
up for private use, and not for publication, there could be no ob- 
ject but to make them as accurate in this respect as the judgment 
of the writer would allow, without calling in the assistance of 
others. When the valuation is made, he has as clearly in his view 
the profit-and-loss account of the crop growing as of that closing, 
and hence the scales are held equal. In the employment of valua- 
tors the same knowledge of tne stock, its capabilities or antece- 
dents, could not be expected, — the same individual could not always 
be secured, and difference of judgment, caprice, or inattention, 
might occasion discrepancies in valuation which would be very 
embarrassing to one keeping accounts, as has here been done, 
noj; with a view to publication, but for his own information and 
guidance. 

It is^ doubtless, somewhat bold in a tenant-farmer, of whose lease 
a considerable portion has expired, thus to come forward with nut 
only the statistics of his occupancy, but also with full details of its 
money results. I believe, however, that by the close and jealous 
reserve generally observed by those of my profession in this last 
respect, a great deal of misapprehension is occasioned. 1 believe 
that landowners are more disposed to over-estimate than to under- 
estimate the profits of farming. The figures dven aWe can do 
no harm in our relations with them ; they imow, as will be seen 
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hereafter^ but a verj moderate per-centage on capital invested. 
Again, tenant-farmers, from the want of keeping accounts, are apt 
to under-estimate their profits. Because the balance in the 
banker’s " is not increased from year to year, they are apt to con- 
clude and to assert that farming is a losing business/’ although 
in the mean time their personal and household expenses have been 
defrayed, and in most cases a progressive improvement has gone 
on in the value of their stock and condition of their occupancies. 

But it may be said that I have not given a fair view of the 
results obtained by myself, and therefore no correct data for esti- 
mating those of others, from having selected as my years of exposi- 
tion two in which bad harvests were experienced. But here there 
were compensating influences at work. Necessity is,"’ proverbi- 
ally, “ the mother of invention and the urgency of rent-day, and 
labour and manure-bills, causes expedients to be resorted to, which, 
in more prosperous times, would not be thought of, or, if thought 
of, put aside as troublesome.” Thus, sprouted grain may put 

K more forward in the balance-sheet than they would otherwise 
) been ; damaged straw may cause the opinion that cattle will 
not make much of the turnips to be given in connection with it, and 
these turnips may be turnea to an account in raising turnip-seed, 
which tells in the balance-sheet, and at the factor’s audit ; a failure 
in the potato crop may make a particular variety, which has com- 
paratively escaped, a matter of profit from seed demand, consider- 
ably beyond the ordinary rate. So important were those influences 
in the years reported on, that I believe I would not be safe in cal- 
culating for future crops— exempt from barvest^disasters and potato 
failure — a much larger balance to the credit of the profit-and-loss 
account than has been given above ; a balance which, as already 
stated, will be found a very moderate return on capital invested. 

This brings me to consider at what that capital should be stated. 
Here I am free to confess that I experience much diflSculty. As 
will be understood from a description of the land I occupy, to be 
given hereafter, a large proportion of it was entered upon when it 
was in the very lowest state of exhaustion. Much work, in the 
shape of permanent improvement, was executed in the way of 
draining, building office-houses, &c. Thus it was at least a full 
rotation before the land was even in fair working order. During 
this period the ‘^capital account ” could not, of course, be closed ; 
and when these derangements were put right, and fair working 
condition arrived at, the intricate question presents itself, When 
profit on capitfid should commence to be computed? ” If from the 
beginning of the investment or adventure profit were to be added 
to capital, then too heavy an enhancement yrould be made of the 
Capital Account.” Moreover, impartial reconsideration of past 
expenditure might show that a good share of it was chargeable 
ramer to **ineap0r%eno$** than to ^^oapitaV* To disentangle 
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these two items would be a task puzzling to the best farmer- 
accountant^ and I shall not undertake it. I believe that a fair valua- 
tion of the farming investment, as it now (October 1868^ stands, 
is the most correct view of the Capital Account " on which profit 
is computable ; and I may add that, assuming the following to be 
a correct view of the immediately available value of the investment 
~which I believe it to be — ^the investment has, on the whole, turned 
out very fairly as to the past. 


Estimatb or Farm Valuation, Ootobeb 1868. 


Live Stock as at let June 1868, 

Increased value thereof, from pasturage to date, 
Implements and mill machinery, . 

120 acres com crop, average per acre £8, * 

26 acres potatoes and winter beans, per acre £16, 
6 acres mangold, per acre £10, 

42 acres swede and yellow turnips, per acre £8, 
12 acres turnip seed, contract, 

Hay stacks, 30 tons £3, . 


£897 10 0 
100 0 0 
400 0 0 
960 0 0 
376 0 0 
60 0 0 
336 0 0 
200 0 0 
90 0 0 


£3418 10 0 


This is an above - ground ” valuation. An under-ground " 
valuation of unexhausted manures and improvements might be 
entered upon ; but it would be at the best but suppositive, and 
dependent on unknown conditions of prices. 1 shall therefore not 
add it to capital ; though assuredly I would not part with it at less 
than one thousand pounds. 

Assuming, theremre, that the Capital Account " stands at the 
above sum of j^3418, 10s., the profit for two years appearing as 
<f548, IBs. 2d. — i.e. J&274, Ss. Id. per annum, I have an annual 
return for superintendence, risk, ana interest, of eight per cent 

This is not equal to the profit expected on « capital employed 
in mercantile transactions, where 10 per cent is calculated upon 
as the fair return upon capital invested. But a farmer is engaged 
in what has well been termed by the wise and great Washington 

the most healthful, the most useful, and the most noble em]^oy- 
ment of man : ’’ he should, therefore, be satisfied with a less annual 
return upon nis capital than is reaped (or expected to be reaped) 
by his friend who, in populous cities pent,^’ passes his anxious 
days in the whirl of commerce. He has, moreover, this to counter- 
balance his more moderate profits, that he has a house and garden 
rent firee, and also a horse and vehicle, which, occasionally employed 
as part of his business outfit, is at all times a matter of personal 
ana family aooommodation, which, to commercial classes, it would 
cQit a poition of their profits from trade ” to obtain. 
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DBSOBimON OF THE FARM REPORTED ON. 

It lies on the eastern side of Scotland, in the valley of the 
Beauly Frith, and on the confines of the counties of Inverness and 
Bosa 

It consists of two separate holdings, of the respective sizes of 180 
and 119 acres. They are both hdd un^er current leases of 19 
years’ duration. They are situated at rather more than two miles 
distance from each other, and have separate steadings and resident 
servants ; but are practically workea as one farm. Horses and 
servants are transferred between them as the arrangement of work 
may require ; stock also, as the consumption of grass and winter 
food may determine. 

There are advantages, and also disadvantages, connected with 
this division of the land. The first are, the less length of the 
cartage between the fields and the steadings — the moderate size of 
the fields, averaging 18 acres each — and some emulation between 
the resident servants at each. The disadvantages consist chiefly 
in the dislocatipn of work, by the ordinary carrying on of it by two 
small parties instead of one larger united band. On the whole, I 
think that, by it the item of labour in the expense account is 
somewhat increased, while the horsework is economised . thus the 
advantages and disadvantages about counterbalance each other. 

To the holding of 119 acres, situated at about 20 feet elevation 
above the sea-level, having the river Beauly as its southern bound- 
ary, the following description and remarks, forming part of a con- 
tribution on the subject of “Draining” to the columns of the 
Agricultural Gazette in 1855, apply : — 

A specimen of the soil and subsoil having been submitted in the year 
1845 to Professor Johnston, he furnished the following analysis, appending 
thereto some valuable remarks and instructions (partially quoted below), 
which have been of much service in directing the processes of culture and 
management followed out. Analysis of — 


By Washing — Clay, fine sand, and organic matter, 
Coarse sand and small stones, 

Soil 
. 98.07 

. J.98 

Subsoil. 

97.12 

2.88 

By Analysis—Oxganic matter, 

Alkaline salts, soluble in water, 
Gypsum, sulphate of lime, 

Oxide of iron, 

Alumina, soluble in acids. 

Carbonate of lime, 

Carix>nate of magnesia, 

Insoluble sUicious mattei^ 

. ^10.10 
0.91 
0.19 
8.82 
2.18 
1.82 
0.87 
. 81.17 

2.44 

0.15 

Trace. 

8.70 

2.41 

4).47 

0.61 

88.25 


100.01 

98.08 

iJewkiris.-— It is a stiff day soil, formed, as your geological podUoa 
would intimate, from the cMrti of the mica-alate-xock, with a little aidste 
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anoe from the granite and pldred 8anditcm& The proportion of oxide 
of iron, derived chiefly from the latter, is not excessive ; and in a proper 
condition of the soil, properly drained, thoroughly opened, and well tilled, 
would add to its productive character. But 1 observe that this oxide has 
formed itself into little lumps, indicating an unwholesome condition of the 
soil — that the air is not properly admitted, and that there exist among the 
soil particles of ochrey matter with which it will not be wholesome for the 
roots of plants to come in contact. The small quantity of organic matter 
in the subsoil would seem to imply that it has been hitherto in a condition 
in which very few roots would willingly descend into it. These facts all 
recommend thorough drainage and subsoiling as necessary to ^render avail- 
able to the plant the different kinds of food which the soil so abundantly 
contains.’ 

“ These remarks were written in July 1845. Perhaps their accuracy 
. could not be better supported than by the simple statement that the wheat 
crop of the outgoing tenant for that year was estimated by valuators at 14| 
bushels per acre ; an estimate which was somewhat in excess of the produce 
actually harvested by me, the incoming tenant. The whole farm has been 
thoroughly drained, and the effects are very satisfactory — the produce being 
now in the aggregate fully threefold of what it was prior to draining and 
deep tillage, though the ochrey matter which the learned Professor described 
as ^ not wholesome for the roots of plants to come in contact with,’ is not 
yet quite washed out or neutralised : hence the produce of wheat and oats 
disappoints expectation, while green crops are satisfactory. 

When 1 began draining, Smith of Deanston's system of furrow draining 
was beginning to be accepted by the more advanced agriculturists as a 
proved and practicable improvement ; and his plan of 2^-feet drains filled for 
a foot with broken stones, was the perfection' of drainage engineering. 
Such was the system followed in the major part of the drainage I effected. 
My first change was to 3 feet depth with 8 inches of broken stones, then 
came tiles with boards below for soles, and broken stones above. It was in 
1848 that 1 put down the first pipe-tiles, 3 feet deep. Increasing that depth 
to 3^ feet, and placing l^>inch pipe drains in the line of greatest descent at 
intervals of 8 yards, we attain to what may well and truly be termed 
^ thorough drainage.’ 

‘‘Drainage on each of these systems has, I must say, been efficacious, whatever 
preference I may give to one system over another. No water, even after heavy 
rain, lies for above a few hours on the least perfectly drained field. It is 
true that the run through the stone drains is not so rapid as it is through 
tiles, but those who have scanned the results obtained by one of the most 
skilful and successful of Scottish agriculturists, Mr Hope of Fenton Bams 
— which are largest from land drained on what the enthusiasts for deep 
draining would consider very faulty principles — are cautious about trying 
to ‘ make good better’ by going again over their drained ground ; therefore 
I am content to allow my land stone-drained, at 24 and 3 feet depth, to lie 
as it is.” 

On this balding the work done on or to the land has been 
furrow-draining, as above described ; the building with stone con- 
duits, and filling up of upwards of 2000 yards of wide open ditches ; 
the levelling of old fences and grubbing up of thickets, whi(^ for- 
merly readied useless 6 acres of ground, and impeded the straight 
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working of the fields. These labours cost about -^600 for hired 
labour, Desides much work by the servants and horses of the farm ; 
a part — £B75 — of this was money obtained by the landlord's co- 
operation, under the Government Drainage Loan Act, for which 
the full interest of 6i per cent is paid by me, and classed in the 
accounts under the heaa of rental. Subsoiling; the use^ of lime, 
pure and in composts (principally the latter) ; the application of 
guano and other portable manures, are the further means used in 
each year for the improvement of the soil of this holding, but IT 
CONTINUES A DEAF SOIL. Iron is Still abundant ‘‘ in an unwhole- 
some condition,'^ and practical farmers know well that such a soil 
is more productive of straw and weeds than of corn. 

A steading, including water-power mill and mill-dam, was 
erected by me at my own expense, with the exception that wood 
and slates were furnished by the landlord. This, with the refitting 
of the dwelling-house, also done by me, cost little less than £500. 

Of the other holding, 120 acres are in a flat, reclaimed by 
embankment from the Frith. All this land is below the level of 
high water. The drainage water is collected in open ditches sur- 
rounding and intersecting the flat, and discharged at low-water by 
sluices through the embankment. When the land was reclaimed 
about thirty years ago, it was a perfect swamp, not merely from 
the influence of overlying water from tides, but also from spring- 
water; for, lying as it does immediately at the foot of a gravelly 
terrace of land extending back for several miles without any 
natural drainage outlet, the water of filtration through this large 
extent rises to the surface through the flat. This rising water was 
originally taken from the fields into the surrounding ditches by 
drains formed of brushwood. These, of course, soon decayed, and 
were replaced by drains formed either of stones from the gravel, 
three to six inches in diameter, or of split trees laid triangularly 
together. These, again, became unsatisfactory, and are still the 
cause of much annoyance from frequently bursting out. Since 
the commencement of the present lease, the land has been gone 
over again, and <£*394 advanced by the landlord (interest on this 
at 64 per cent is also paid and included in the rental charge) has 
been expended in thorough pipe drainage — the leading drains 
being constructed of stones, the rejected cuttibgs of a large red 
sandstone quarry in the immediate neighbourhood. The outfall is 
so defective, even at low water, that three feet is the utmost depth 
that can be attained, and there is expense continually incurred by 
the silting up of the pipes and the breaking out of the old wooden 
drains. The containing-ditches are also difficult to keep clean, 
as the current is very languid, and water^weeds grow rapidly and 
choke them. . n • i 

This flat is of a peaty soil, lying on a subsoil of bluish alluviw 
sand, with occasional veins or dUuvial day through it ; and it 
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idso is chained with a.n unwelcome superfluity of ochrey matteri 
giving it a similar character to the previous division — namelv, that 
of a deaf soil/* 

The other 60 acres of this holding are on the gravel terraoci 
about 40 feet above high-water mark. They consist of thin sharp 
soil, giving good returns in dropping years/' but easily affected 
by drought and overworking. 

The buildings on this holaing, including water-power mill, were 
completed by the landlord, and are on the whole commodious, 
though they have required changes at the tenant’s expense (witness 
£62, 18s. 6d. for horse-power machinery to mill) to suit them to 
his requirements. 

MANAGEMENT. 

The two divisions of 120 acres each are managed on a six- 
course shift, say — ♦ 

1. Grass. 

2. Oats. 

3. Green crop : potatoes^ beans^ swedes, mangolds. 

4. Wheat. 

5. Turnips. 

6. Barley or wheat ; sown out with grass* 

It is a rule to give a heavy farmyard manuring to No. 3. of the 
course, supplemented by guano or a mixture of it with dissolved 
bones. By the aid of composts more or less of No, 5 is gone 
over with manure, and it receives a liberal supply of portable 
manures in the turnip drills. If wheat follows, that is put down 
with as much farm* manure as can be gathered together in the 
autumn. 

The terrace or gravel land is managed on a five-course shift — 

], 2. Grass pastured. 

3. Oats. 

4. Potatoes, or turnips eaten off by sheep. 

5. Barley, 

This is a hungry soil, and swallows up much farmyard manure 
without making much return for it. Dissolved bones are most 
relied on for its fructification. 

The above is the general course of management, but some 
derangement in its rotation has been caused (as will be seen by the 
acreage cropping at page 182) by the practice recently followed of 
raising some acres of turnip seed on a contract with respectable 
seedsmen. That practice also involves, to some extent, the curtail- 
ment of the live stock, and a consequent increase in the manure 
aocount In other respects I do not think it involves impoverish- 
ment of the soil* The land in the end of July is in your hands 
free of crop ; and that crop, as carried away, has consisted of-HBay 
12 cwt. of seed for two years' growth. To restore the constituents 
of that by farmyard or artificial manure is no dij95<^t task. You 



FABM MAKAGEICBNT. 


198 


have die land cleaned and manured before the commencement of 
harvest work^ with the rotation, as it were, at jour command, to 
begin with wheat or whatever other crop you please* I have 
found it advantageous on clay soil to follow a crop of turnip seed 
by one of winter beana These can be sown in early^ autumn, so 
as to have well-established roots before winter sets in, and thus 
they ripen in July or August, and are not troublesome and pre- 
carious to harvest, as are spring-sown beans in late seasons. 

The portable manures used during 1856 and 1857 consisted 
almost entirely of first-class Peruvian guano, and bones dissolved 
by myself in sulphuric acid. The quantities used were — 

1856. 1867. 

Guano— cwt. . . . 230 70 

Bones for dissolving — ^bushels, . 262 668 

It will be seen by this statement that the extravagant urice put 
upon Peruvian guano has much limited my use of it. If sold at 
to ^11 per ton, I would use it to the extent of 4-5ths of my 
expenditure, a^ there can be no question that it approaches nearer 
to a perfect manure — i, e. one available for every crop and every 
soil — than any other. 

The live stock on the farm as now (October 1858) settled for 
the winter, consists of — 

13 Cows (crosses). 

1 Short-hom bull. 

12 Two-year-old cattle for feeding. 

13 One-year-old do. 

12 Calves of this year. 

90 Ewes and 2 Leicester tups for early lambs to sell off. 

30 Half-bred lambs to 611 up stock. 

1 Boar and 3 breeding sows, with their last and present litters. 

About eight acres of turnip will be let for sheep-feeding. This 
is not a paying practice — giving usually less than £Q per acre; 
but it sweetens and improves the ground when practisea once in 
each second rotation — i,e. in each ten or twelve years. 

The labour is performed by the following permanent servants-r 
viz. ; ^ 

Two working grieves. 

Five ploughmen. 

Three lads for cattle and sheep. 

Extra male labourers are employed as required about ditches, 
dunrheaps, and composts. Women workers do the green crop 
and Dam work under the grieve’s supervision, and also the prin- 
cipal part of the harvest work, which is all done by the sickle, 
exoept the oats, which are cut by the scythe. 

The men have cottages, each of at least two rooms, on the farms. 
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They are on yearly enga^mentfli and, calcnlating the provisions 
they receive at wholesale prices, they receive, including their 
money wages, but exclusive of rent on their houses, £28 per each 
ploughman ; the grieves, of course, receive considerably more. 
The boys are fed in the kitchen. 

Five pairs of horses are employed, five mares and five geldinga 
These perform all the tillage of the form, and also the ddivery of 
the grain and potatoes grown, the larger portion of which — say, 
at least, two-thirds — ^are delivered at a distance of 11 miles from 
the steading, being the nearest seaport and railway station. A 
horse for riding and driving is, of course, kept, as part of the busi- 
ness equipment of the farm. 1 have been unfortunate in rearing 
young horses, and I believe chiefly from the cause that the stud- 
norses travelling in the district are overtasked with mares. It 
will be observed that a considerable sum (£98, 15s., which is aftei* 
deduction of old horses sold off) is charged for horses purchased ; 
and but one young horse is rearing up on the farm. 

I have thus given, in accordance with the requirements of the 
Society, a full description of the farm, pp. 189-192, and described 
the system on which it has been managed and cultivated, pp. 192, 
193; the improvements effected, pp. 190, 191 ; stated the expen- 
diture and returns, pp. 182-184; and explained the mode of 
accounting, pp. 185, 186. 

I am further instructed , by the Society’s Premium List to con- 
sider bow much extra or imported manure is reauired to maintain 
in high condition a farm of 300 acres cultivatea on a four-course 
shift, when potatoes forming one-balf of the green crops and the 
grass made into bay are both sold off the farm.'^ 

Before giving a reply to the (juestion thus put, I would observe 
that the course of cropping pointed out — namely, a four-course 
shift — is by no means the best that could be adopted for the deve- 
lopment of high or even good farming. It gives but one cleaning 
in four years to the land, one manuring also.. It likewise brings 
the grass crops into such close proximity to each other that the 
red clover, the successful growth of which is, if not indispensable, 
at any rate highly conducive to the fruitfulness of the soil during 
the rotation, has but small chance of succeeding. Moreover, the 
two cereals, wheat and oats, will not, manure and cultivate as w^e 
may, give their full produce when revolving in such a close and 
narrow round. The course of cropping pointed out would appear 
as if intended to meet the case of close proximity to a town or 
city, where town manure can readily be obtained by purchase, and 
a high price got for early potatoes and for cutting grass and hay ; 
but I believe that this is precisely the situation in which the culti- 
vation of green crops should preponderate. They are, in such a 
situation, considerably more money-producing than grain crops ; 
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and tbongh these are also necessary, 1 conceive that in such dis- 
tricts com crops shovld he grown to facilitate the growth of green 
ones; as in more distant districts green crops are grown prepara- 
tory to grain onea 

The rotation 1 would consider most appropriate for such a situ- 
ation is a five-course shift of this nature : — 

1. Turnips, swedes and yellows, and mangold. 

2. Potatoes. 

3. Wheat. 

4. Clover-grass. 

5. Oats. 

Or, viewing the facilities in such a district for the disposal* of 
dairy produce and of early lambs, I would be inclined to make 
it into a six-course shift by continuing the grass as a pasturing 
crop for a second year, in which case there would be sown, along 
witn Italian rye-grass and red and alsike clovers for the first 
year's cutting, a mixture of seeds for second year's pasturing. The 
only objection is the distance of time between the cleaning crops, 
which, leaving in interval of three unfallowed years, might tend 
to make the land foul ; but, as the two green crops follow in suc- 
cession, an opportunity is aflForded of thoroughly destroying every 
root-weed ; and if suiface or annual weeds are feared, tney can be 
kept down by drilling the corn and hoeing it either by hand or 
machine. I think that even an improvement would be made 
on this course by taking barley after the wheat preparatory to 
laying down with grass. It would then stand a seven-course 
shift; thus — 

1. Turnips and mangold. 

2. Potatoes. 

3. Wheat. 

4. Barley. 

5. Clover-grass for cutting. 

6. Pasture. 

7* Oats. 

Fallowing out, however, the instructions before me, I take the 
case of a farm of 300 acres on a four-course shiftj say — 

75 acres grass cut for hay. 

75 „ oats. 

38 „ potatoes. 

37 „ turnips, mangolds, cabbage, and carrots. 

75 „ wheat. 

I would apply to the grass, in March, 2 cwt. Peruvian guano per acre ; 
and in April or early May, when showers are falling, 1 cwt. nitrate 
of soda. An early and a heavy cut of grass for home consump- 
tion by horses and soiling cattle, and for making into hay, would 
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thus be obtained. Thus treated, I would eii|eulate on a ^ood 
aftermath, to be either sold or used in the yards, followed by 
a rich sward for sheep, up to Christmas. It would then plough 
down for oats, with toe prospect of a heavy crop, without any 
further addition of manure. 

I would manure the potato and turnip breaks well, so as to have 
a full produce from them, and the land ready, without further man- 
uring, for the autumn wheat crop ; storing the turnips, &c. early 
in iNovember. I believe that if a moderate portion of oilcake or 
other feeding-stuffs is used along with the turnip and mangold, 
&c. produced, in feeding cattle, the oat-straw may be consumed, 
and the wheat straw trodden into manure; that thus sufficient 
muck " (the farmer's surest friend after all) will have been pro- 
duced at home to give 20 loads per acre to all the green-crop 
break. ^ 

I would give the potatoes at planting 2 cwt. superphosphate and 
1 cwt. Peruvian guano per acre, and top-dress tliem with 2 cwt. 
Peruvian guano at the first hand-hoeing. This practice I have 
found by experiment to give the largest produce. To the turnips, 
&c. I would give 2 cwt. superphosphate and 3 cwt. Peruvian guano 
per acre at sowing, adding to the mangold 5 cwt. of common 
salt. 

Thus treated — of course presuming careful culture in other ror 
spects — I have no doubt that even under a four-course shift the 
land would be maintained in hi?h condition,'' though 1 question, 
for the reasons already explainea, whether the produce would be 
so high of any crop as it would be under a more extended rota- 
tion. 

We would, adopting the practice thus suggested, have a total 
use of purchased manure to the extent of 

375 cwt. Peruvian guano, at 128., • . . £225 0 0 

75 „ nitrate of soda, at IBs. . . . 67 10 0 

150 „ superphosphate, at 7s., . • • . 52 10 0 

30 „ salt (6 acres mangold) at Is., • . 1 10 0 

^£346 10 0 

Or a little more than 2Ss. per acre. This, though it may appear 
a high, would, under the circumstances suggested, be, 1 believe, 
a wise, safe, and profitable rate of expenditure. 
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BEFOBT ON TUB CAUSE 07 7IN0EB-AND-T0B IN TUBNIPS.* 

B|7 Jaicbs DuNOJLir, Old Mange, Denholm, Boxbm^ghidiire. 

[Premiumr— The Qold MedaL] 

Th£ existence of the disease now so familiar to farmers under 
the name of finger«and-toe, is probably coeval with the introduction 
of the turnip into field cultivation. As the latter^began to extend, 
and assume some degree of the importance which it was afterwards 
destined to attain, it showed itself in a more general and decided 
form, and began to attract attention from the necessity that was 
felt of endeavouring to discover some remedy for it. Hitherto, 
however, its ravages have been but very partially checked, .and its 
extent and virulence have probably never been greater than at the 
present time, when it constitutes, if not the omy, at least by far 
the most formidable enemy with which this invaluable crop is liable 
to be assailed. 

Much of th^ obscurity which is apt to attend the diseases of 
plants, and of which we have had, of late years, memorable ex- 
amples in the maladies that have affected the potato, the vine, the 
larch, &C., likewise attaches to this disease of the turnip; and the 
numerous investigations to which it has been subjected, have thrown 
but a very partial and unsatisfactory light upon it. Nothing, 
indeed, can to said to have been ascertained beyond the external 
manifestations of the disease, and some of the circumstances which 
commonly attend its appearance. Not only has the cause of it 
remained unknown, but it has seldom been the subject even of pro- 
bable conjecture, while, not unfrequently, the investigation of it 
has been altogether abandoned, under the idea that it is beyond the 
limits of ordinary scrutiny. Chemistry fails to detect any material 
alteration in the elementary constituents of the diseased plants ; 
physiology cannot explain the changes that must take place in the 
structure of the tissues and action of the juices ; and pathology is 
reduced to a bare description of the morbid appearances, for the 
origin of which it is unable to give any satisfactory account. In 
thb state of uncertainty, we find that variety of conjecture as to its 
origin which must always arise when we are groping our way in 
the dark. Some have been disposed to seek for it in the nature of 
the soil, aud the mode of cropping to which it has been sulnected ; 
others in the kind of manure used, and the manner in which it has 
been applied ; others have had recourse to the weather and other 
atmospneric influences, and not a few have supposed it to be pro- 
duced by the attacks of insects. The latter of these opinions has of 
late, 1 believe, been gaining ground , partly perhaps from the failure 
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of every other attempted explanation ; and it mast be admitted, on 
the most cursory view, of the. subject, to receive countenance from 
what is observed in other vegetawes placed under somewhat simi- 
lar conditions. 

Having long been accustomed to attend to the economy and ope- 
rations of insects, and having directed particular attention to the 
phytophagous species, or those that feed on plants, especially such 
as thereby prove injurious to our cultivated crops, it occurred to 
me that I might possibly render some seiwice to agriculture by sub* 
jecting the disease in question to a careful examination, with the 
view of determining whether it had • any connection with the 
attacks of insects, and especially if it could be traced to these as 
its cause. To this I was further induced by the representations 
of several eminent agriculturists, who thought that I might su^ 
ceed in throwing some light on the subject by taking it up in this 
point of view. In common with some of these agriculturists, and 
especially the most eminent of them, who favoured me with a full 
statement of his opinions,* I was rather disinclined, previous to par- 
ticular examination, to favour the insect theory, and more disposed 
to look for an explanation in some other direction. Yet, even with 
this impression, I thought that it would be of advantage to enter 
upon the inquiry, and that something would be gained even by 
proving, if the evidence was found to justify such a conclusion, that 
the disease did not proceed from insects. By establishing this point, 
the investigatitns of future observers would be facilitated by the 
field of research being narrowed, and a successful result rendered 
more easily attainable. The conclusion, therefore, at which I have' 
arrived — ^namely, that the disease is of insect origin — is different 
from what I at first anticipated. 

Estimating the difficulty of the subject by the numerous failures 
in previous attempts to illustrate it, I thought that I could not 
better prepare myself for the direct examination of the turnip 
disease, than by observing whether anything of a similar kind was 
to be found in the plants belonging to the same natural family 
which are most closely related to it. By noticing what insects feed 
on these, the nature of their attacks, and the consequences ffiat re- 
sulted from them, I thought it likely that I might gain an acquaint- 
ance with analogous facts which would help to guide my future 
inquiries, and throw no inconsiderable light on the whole subject* 
A short reference to these, along with a few preliminary remarks 
of a general nature, will render what follows more readily and 
fully understood. 

One of the great uses of plants, in the economy of nature, being 
tbe support of animal life, we find, as might be expected, that a 
very large number of tbe almost countless tribes of insects live in 
and upon them, and derive from them their whole nourishment. 


Henry Stephens, Esq., author of the Bwk of tho Fo/m^ kc: 
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There indeed^ no part of a plants or of its produce^ which is not 
liable, in some way or other, to be laid under contribution for the 
comfort and accommodation of this almost ubiquitous class of 
animals, But they by no means feed on plants in'discriminately ; 
particular tribes are not only appropriated to particular parts of 
plants, but they select individual species to which, for tne most 
part, they exclusively confine themselves. So strictly is this the 
case, that the mmority of plant-feeding insects would perish, even 
when surrounded with vegetation, if their appropriate vegetable 
food happened to be inaccessible. There is some relaxation of this 
rule in tlie case of plants composing a very natural genus or family, 
in which, from the qualities being necessarily so much alike, we 
find the same insects ranging over a considerable number of them, 
and seemingly equally at home in all. And if this be the case with 
regard to different sipeciea of plants, we may expect to find it still 
more strongly exemplified in respect to the different varietzes of the 
same species ; these, accordingly, are all liable to the attacks of the 
same kinds of insects, although they may frequently show a pre- 
ference for one variety rather than another. 

The Cruciferous family of plants, one of the most natural, and, 
viewed in relatiod to this country, one of the most numerous, sup- 
ports a great variety of insects ; and of this family, the Brassicace- 
ous species — that is, the cabbage and its allies — have a moje than 
ordinary proportion assigned to thent This is probably owing to 
their expansive and succulent foliage, more especially in a culti- 
vated state, their large stems, and sometimes remarkably developed 
fleshy roots. Of the insects that feed on the foliage of the genus 
Brassica, and its difierent species and varieties, it is unnecessary to 
say anything in this place 5 but it is of some consequence to bestow 
a brief consideration on the kinds that inhabit the stems ahd roots, 
as by BO doing some light may be thrown on the peculiar affection 
of the roots of the closely-related turnip, to which it is the object 
of the present notice to direct particular attention. 

A few words may be premised respecting the botanical relations 
of the genus Brassica^ its species and varieties. The common 
cabbage (B, olertxcea) is a species, and the equally familiar inmates 
of our gardens, savoy, cauliflower, greens, &c., are varieties of it. 
B. oampestris (Wild Navew) has given origin to the Swedish turnip 
and its numerous varieties ; while B. Rapce is the parent stock of 
the common turnip. Hybrids in great variety have been pro- 
duced by the blenaing of these two supposed species. But there is 
great reason to believe that both of them, as well as B. napus^ 
(rape or colewert), are mere varieties of each other, pushed into the 
abnormal and sufficiently diverse forms they nowjpresent hr culti- 
vation and other artificial influences. These sufficiently mmiliar 
facts are recounted, in the present instance, for the purpose of 
showing the doseness of relationship, not only between the two last 
reputed species, but also between tliem ana B. oleracea. All of 
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KKlitto common food of the Bome ioaectB, Of tfai» we have a eon»* 
unions betaiii^ in the oaternillar of the white cabbage buttcfiy^ 
WhkSi, though it prefm the niant from which it derives its nae^ 
is froquentij found on the leaves of the different kinds of turnip. 
The bhiek caterpillar of Aihcdia ^inarum, though most partial to 
the turnip, fr^oentlj infests congenerous Cnieiferte; and the small 
beetles^ HaUica nmnorvm and H, eoncinna, bestow their attentions 
on the seed-leaves of many different species in a very impartial 
manner. 

The underground stems and rootlets of the cabbage and its 
varieties are the habitual residence of several kinds of small 
weevils of the genera Nedyua and Cevtorhynchus. These insects 
are very minute, sometimes under a line and seldom exceeding a 
line and a half in length ; the body short, thick, and prominent at 
the shoulders, and &e head prolonged anteriorly (as in other 
weevils) into a long narrow beak or snout When disturbed, the 
insect draws its snout and leg^s towards the body, packing them up 
as closely as possible, when it drops to the ground and lies as if 
dead, a state in which it bears considerable resemblance to a small 
black seed. I examined with great care the proceedings of one of 
the species, which appeared in abundance on the stalks of the com* 
mon green, last spring. Ther eggs are laid on the cuticle of the 
plant, either partially inserted by a bole being bored for their recep- 
tion, or made to adhere to it by some secretion deposited along with 
them. However this may be, a change speedily takes place in the 
surrounding portions of the plant. The cuticle swells outwards, 
and a blistered spot soon forms, the centre of which is occupied by 
the larva. This growth rapidly advances till a large wart, or tuber- 
cular swelling, is formed, completely enclosing the larva, which finds 
sufficient food by gnawing the substance which forms the sides of 
its cell. These grubs were full grown in April, when they gnawed 
a round bole, the exact size of the body, in the walls of the excres- 
cence, and dropt into the earth, where they underwent the pupal 
change, and the full-grown insect made its appearance in a few 
weeks. These Iarv8S,or grubs, like all those destined to live in the 
interior of vegetables, and removed from the influence of light, are 
colourless, clear, and almost translucent ; the body wrinkled trans- 
versely, and the head, which is ronnded-oval and of a light-brown 
colour, furnished with two dark-brown mandibles dentate at the tip. 
It is without legs, change of place being effected by the vermicular 
motions of the S^ments, which are supplied with small eminences 
to ei^ch the inequalities of the surface along which it crawls. The 
perfect insect proved to be the OeutorhynckuB BulckotUs of system- 
atic writers. 

The histoiy of this insect is thus particularly adverted to, that 
it may be eoimy identified by other observers^ and an opportunity 
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tl^Hi ofcHiined oI»|errti^j; tlie eS$^ prodiioad ^ weralions 
^iliie likrv» <ir mbi <m tm growth md condition of the plant 
When the aweluitga eontainiiig the larva were numerous on the 
same stem (wfaidi was frequently the case m those 1 examined)^ 
they often became eoaflttent;i and the stem assnmed a very knobbed 
ana contorted appearance. The substMce of the stem became 
remarkably hara and woodji as if its juices bad been partially 
subtracted, and diverted from their original purpose, the rootlets 
twisted and distorted^ and the whole growth of the roots irregular 
and abnormal* This ts the state which is sometimes called dvSnng^ 
although that term is used very vaguely, and is sometimes appliM 
to an affection of the root produ^ by other agents. It is not 
confined to any particular variety of the cabbage tribe, but occurs 
occasionally in ml. This autumn 1 observed what seemed to be 
tlie larva of the same species (as it appeared identical, I thought it 
unnecessary to rear it to the perfect state) on the bulbs of the turnip^ 
Protuberances were formed about the stae of a hazel-nut, and these 
were scattered over the surface, and occasionally cluster^ together 
into knobbed excrescences. Their disturbing influence on the 
growth of the plant appeared to be quite partial and local, being 
confined to the vicinity of the surface ; and they bore so small a 
proportion to the siae of the bulb, that its general health seemed 
in no degree interfered with. It is otherwise, however, when a 
colony ot these creatures settles on the root of a plant of small 
dimensions Nedyus contractus and N • assimilis frequent the 
roots of the wild mustard (Sinapis arvensis) and wud radish 
(Raphanus raphanistrum). Last summer I tound specimens of 
the fast-mentioned plant in which Uie roots were entirely occupied 
by N assimilis The roots were so knobbed and distorted that 
they were raised above the ground; the whole substance had 
become implicated in the excrescences produced by the larvas, and 
the tops of the stems were withering for want of nourishment. 

These particulars are referred to for the purpose of showing that 
the roots of this family of plants — the family to which the turnip 
belongs — ^are particularly subject to the attacks of insects, and that 
these are very liable to result in tumours and tubercular excres- 
cencea They demonstrate the fact — a very important one in this 
inqoiry~that the puncture or bite of these insects is not merely 
a simple laceration, or mechanical division of the parts. By means 
which we cannot explain (it may be by emitting some fluid secre- 
tion of their own, or by rupturing the circulating vessels, and 
thereby allowing the extravasated juices to mingle, and thus become 
ohang^^ in their chemical composition), they have the powhr of 
originating a new action in the plant, and developing an extraneous 
growth in a direction and form which are not natural to it ^ And 
if this be the case when the insect is confined to one spot, as in the 
instimces already spoken of, how much more likely is it that more 
considerable consequences of the same nature will ensue, when the 
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mieot has the power of operatiog on an j part of the root, and tra« 
▼ersbg it in au direotions ? ^ ^ 

And this is the case with an insect of another kind, of which we 
shall afterwards haye occasion to give a particular account. The 
stalks and roots of the cabbage and its varieties are likewise in- 
fested by dipterous larv», or the maggots of flies, often to such au 
extent as to cause the failure of the crop. The most formidable of 
these depredators, both in this country and on the Continent^ is the 
maggot of ArMiomyia braasiece^ although others are occasionally 
associated with it. This maggot traverses the cuticle in all direc- 
tions, forming winding paths upon it, occasionally penetrating in- 
wards, and inducing putrefaction on all sides of its track. Not 
unfrequently one of them takes its station in the centre of the pith 
towards the extremity of the root, and mines perpendicularly. 
These proceedings have an obvious effect on the fibrils of the root; 
they become stunted, often changed in the direction of their 
growth, and seem to become incapable of taking in nourishment 
from the soil I have frequently also seen the hbrils swollen into 
tubercles, although not of large size, sometimes without any mag- 
got being visible upjn them, at other times bearing externally the 
marks of its tracks ; and on one occaBion 1 found the maggot itself 
imbedded in the substance of one of these swellings. They seemed 
Quite analogous to the swellings on the roots of the turnip when 
the finger-and-toe disease is in its incipient stage, although tne very 
different condition of Uie cabbage-plant from that of the turnip, 
prevents them assuming the remarkable appearance tliey present 
in the latter. These attacks, however, frequently prove fatal ; and 
the German naturalist Bouchd informs us that entire fields of the 
plant are sometimes destroyed by them. 

I made many other observations on the Brassicaceous plants, 
with a view to familiarise myself with the insect-attacks to which 
they are liable, and the appearances they present under them, that 
I might be in a condition to apply the knowledge thus acquired to 
the examination of the turnip, and make comparisons between 
them when circumstances required. I'hese observations it is un- 
necessary further to particularise. But they could not fail to re- 
sult in the conviction that, the roots and bulb of the turnip wore 
extremely likely to be assailed by insects, and that the effect would 
probably be some form of tubercular swelling; otherwise they 
would form a singular and anomalous exception to the general lot 
of their tribe. 

On transferring my attention to the turnip, I Imd the advantage 
of access to a small field quite adjoining my place of residence, and 
which was most suitable for my purpose, as it had always* been 
remarkable for the prevalence of the disease. On examining it on 
the 20th of July (1858), shortly after the turnips had bemi thinned, 
1 found that it had made its appearance in a very decided form. On 
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ia&pecting the diseased plants^ as well as some others in which it 
haa not yet developed itself^ I had no difficulty in detecting a small 
dipterous larva, or maggot, actively at work. It was found most 
frequentlv at the lower extremitv of the tapering root, either in 
the caticfe or in the centre, and wr the most part mining its way 
upwarda In other instances it had entered the side of the root 
higher up, and penetrated to the centre ; while in other cases, 
after doing this, it had penetrated upwards and downwards, through- 
out the whole substance of the incipient bulb ; no part seemed ex- 
empted from its visits, although it seemed to prefer the lower 
portions. I occasionally, also, ^served it In the nbrils of the root, 
though there it occurs but seldom, as they scarcely afford sufficient 
volume for its operations. Devious paths were frequently observ- 
able on the exterior cuticle ; and its track could in most cases be 
traced without difficulty by the rust-coloured stains it imparts to 
the flesh of the turnip. I carried several of these maggots home 
with me, for the purpose of rearing them till they produced the fly. 
In order to determine, in the first instance, whether the turnip was 
their appropriate food, or whether tliey might be frequenting it in 
an accidental manner, I placed some of them under a small bell- 
glass, along with a slice of turnip, potato, carrot, and mangold- 
wurzel. Next morning I found tnem all collected on the slice of 
turnip, and some of them had completely imbedded themselves in 
it, as they all ultimately did, affording the clearest proof, of what 
indeed I had little doubt, that the turnip was their natural food. 

On subsequent visits to the same field, which I made for a length 
of time almost daily, I never failed to observe the same maggot, 
attended with the same appearances, occasionally imder slightly 
modified forms. Other insects were at tiroes noticed, especially 
where the bulbs began to show symptoms of decay ; but no other 
particular species was uniformly or even generally present, and 
their appearance was evidently accidental, being just such a mis- 
cellaneous assemblage as is usually attracted by decaying vegetable 
substances. Once only I found tue caterpillar of a saw-fly mining 
into the heart of a healthy turnip ; and the superficial tubercles of 
the Nedyi and Ceutorhynchi, formerly alluded to, were occasionally 
met with. These stray visitora consisted for the most part of small 
Staphylinidse, wireworms, the subterranean caterpillars of certain 
moths, podurse, and, above all, several kinds of Jul^and Polydesmus 
complanatus. They may hasten the progress of the pulrescencc 
among which they riot, but they have evidently no connection with 
it as its original cause. Indeed the roots of the tuimip, while in a 
healthy state, do not appear to be much infested by insecta*; the 
dipterous larva in question seems to me to be almost the only one, 
at least in Scotland, that attacks them habitually and produces 
serious effects. 

The fly appears to lay its* ^gs on the turnip-plant while the 
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k^tter is still rery young. If deposited) as appears to be tbe case, 
cm the crown of the plant, or exposed upper portion^ the maggots, 
at an early stage, work their way downwarda I found that the soil 
forms no impediment to their progress, for though their bodies seem 
so soft, they can readily bury themselTes to some depth in the earth. 
When I first examined them, on the 20th July, they were of rarious 
sizes, some of them very young, and others pretty well grown, 
although none appeared to have reached their full dimensiona The 
white turnip and the swede were equally affected : the former 
sooner showed symptoms of weakness under the attack, the growth 
becoining altered, tne outer leaves flaccid and withering, the inner 
ones at first drawn up, somewhat rigid, and darker in colour, but 
ultimately drooping liice the othera The swede struggles to the 
last, under the severest attacks, and retains some degree of vitality 
even when the root may be supposed to have nearly lost its func- 
tions ; from which it may be inferred, that it must derive much of 
its sustenance from the atmosphere. Though the extremity of the 
tap-root seems to be the favourite point of attack^ no part of the 
root, as formerly intimated, is exempted ; and it is no uncommon 
thing to find pretty large bulbs pierced to the centre, or even 
through and through. From the detailed description afterwards 
given, it will be seen how well adapted the maggot is, by its form 
and structure, for this mode of life. Its sharp and pointed mand* 
ibles woik with great rapidity ; the conical shape of the anterior 
part of the body fits it for penetrating, wedge-like, into the open- 
ing thus made ; the hinder extremity, which is the widest part of 
the body, truncated and furnished with spiracles, serves to keep 
the hole open, and give access to air from without. It is probable 
that the air admitted in this way, coming in contact with the 
newly-lacerated flesh of the tUmip, may help to produce the ferru- 
ginous or rust-like appearance which marks tne insect's track, 
although that, I conceive, is mainly owing to another cause, after- 
wards to be noticed. 

‘ I made an extensive examination of the turnip crop of this sea* 
son in Roxburghshire, where it is well known to be cultivated on 
a large scale ; and wherever I found the fineer-and-toe, I also met 
with the maggot in question, provided I made the examination at 
the proper time. For it is important to observe, that as, on the 
one hand, we may have the insect without the disease, so, on the 
other, w#may find the disease without the insect. In other words, 
we may examine the plants at so early a period that the attacks 
of the insects may not have produced, in any perceptible degree, 
the effects which I cannot help assigning to them, and we may be 
so l^te that the insect has disappeared. For after feeding some 
time, p^haps for three weeks or upwards, the maggot attains its 
full growth, and prepares to undergo the next change in its metar 
mor^oma This it does by Jeaving the plant, penetrating into the 
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110I4 and there becoming changed into a pupa. It thus happens 
that the time when the disease is in its state of greatest develop' 
menti is just the time when we are least likelj to find the insect* 
It is partly this circumstance^ I am inclined to think, that has led 
so many to deny that there is ^ny connection between the disease 
and insects, because, on examination, they have found no trace of 
insect life beyond what might be expected in any putrescent sub' 
stance. But in the very earliest stages of the disease, I have never 
failed to detect insect agency, in all parts of the county above men-* 
tinned that I have had an opportunity of visiting. The same 
maggot, I have ascertained, infests the crop in Berwickshire, 
Peeblesshire, East Lothian, Aberdeenshire, &c. ; and I know that 
it likewise occurs in England andrlreland. 

In these circumstances I could not fail, even at an early period 
of my observations, to connect the insect in question with the dis- 
ease, as cause and effect. The evidence seems to warrant, or rather 
to compel to, this conclusion. Whatever I had previously observed 
in the proceedings of noxious insects, went to convince me that 
this explanation accounted for all the phenomena of the disease, 
considering that some of its peculiar features are no doubt to be 
ascribed to the pfeculiar condition of the plant in which it manifests 
itself The conviction of this in my own mind may, however, be 
stronger than my account may succeed in conveying to the minds 
of others, especially those (and they constitute the great majority) 
who have been unaccustomed to bestow any attention on the effects 
produced on plants by the attacks of insects. It was late in the 
season before I succeeded in rearing the perfect insect from the 
larva, and the experiments which might have been made with it 
could not therefore be uudertaken in a satisfactory manner. The 
only direct experimental proof which I have to offer is the follow- 
ing ; the other proofs are inferential, or founded on what takes 
place in analogous cases. 

1 selected two plots of turnips, in two separate localities, where 
the disease had never appeared on previous years, and where the 
plants were in the highest state of vigorous growth. The plants 
were still young, although perhaps somewhat further advanced 
than they usuaJlv are when nrst attacked. Having selected two 
plants from each plot, growing in the rows along with the rest, 
and marked them so as to be afterwards easily identified, I made 
two openings in the root of each, at some distance from the crown, 
and inserted a maggot in each opening. I continued to observe 
them till I saw them begin to penetrate inwards, when the roots 
were again covered up ; and 1 waited for the result. In about a 
week or ten days, the nealth of the plants thus treated bad become 
evidently affected ; and before a much longer period had elapsed, 
they presented a different appearance from the untouched plants 
growmg around Uiem. The inner leaves had become rigid, and, 
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iastead of bending outwards, were drawn towards each other, while 
the colour was much deeper than the natural hue ; the outer iesTes, 
at the same time, had become flaccid and withering. These symp- 
toms, it is true, might arise from the operations of the larva, as 
they undoubtedly did, without it necessarily following that the 
p^uliar disease in question was in the course of being produced. 
Still they show how much the general health of the plants was 
affected, and how decidedly a morbid influence had set in. When 
the roots were dug up, about a month afterwards, it was found 
that the bulbs had not expanded* to above a third of the size of the 
adjoining ones, and all of them more or less showed some symp- 
toms of the finger-and-toe. One of them had a large tubercular 
swelling on one side, and others of smaller size were scattered over 
the surface, while the texture had become hard and woody. In 
the others the symptoms were less strongly marked ; but they 
were such, that those who saw them thought they recognised in 
them the presence of the disease. All the other plants in the two 
plots grew to a large size, and continued entirely free from the 
affection. 

This little experiment I did not expect to be more conclusive 
than it proved. The plants, in both instances, grew in a deep garden- 
soil, richly manured ; and they were in such vigorous growth that 
they might be expected to make the most effective efforts to throw 
off any noxious influence affecting them. The larvm, too — a 
circumstance which was not adverted to at the time — were nearly 
or Quite full-grown, and would not, on that account, be so active 
in their operations as in their earlier stages. They should, besides, 
have been placed at the extremity of the root, by injuring which 
the whole vegetative powers of the plant are most seriously de- 
ranged. I am, moreover, of opinion that the disesse never assumes 
its most aggravated form, unless in places where the depredations 
of the insect are seconded, as it were, or rendered more detrimental, 
by certain peculiarities of soil and situation. 

It is obvious that the erosions and perforations of the insect, even 
when considered simply as mechanical — that is, unattended with 
any chemical action or infectious influence — ^raay affect the health, 
and even the life, of the plant. They rupture the tissues, interrupt 
the regular course of the sap, and allow it to escape from the vessels 
and become diffused, while, by admitting air ana moisture into the 
interior, they may induce putrefaction ; and more especially are 
they detrimental, when they injure or destroy the extremity of the 
tap-root, or the rootlets whose function it is to supply nourishment 
from the soil. It is quite possible that these injuries may be suf- 
floient of themselves to cause the whole disease under considera- 
tion, and that we need have recourse to no other agency. I can- 
not help thinking, however, that there is something dse to be taken 
into account, which gives such remarkable energy to the insect’s 
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operational and which combine with the mechanical injuries just 
mentioned in prodncine the results we witness. I think it ex* 
tremely probable that the insect communicates some taint or infec* 
tion to the plant. In a cMe where direct evidence cannot be sup- 
pliedi let us see what considerations there are calculated to support 
this idea. Thia I must do very briefly. 

Allusion has been already made totheeffects produced on the turnip 
by the bite or punctures of certain small weevils or their larvae. The 
parts swell ; an extraneous growth commences ; and the result is 
the formation of a pretty large tubercle, or aggregation of tubercles. 
Hera, then, we have a distinct proof of more than mechanical ac- 
tion. Some fluid secretion, of a peculiar nature, is no dpubt emitted 
bv the insect, which induces tins remarkable growth. Such is 
likewise the case, in a still more striking degree, with the family 
of the Cynipsidccy or gall-flieSi which produce monstrous excres- 
cences, sometimes as large as an apple, and sometimes covered 
with leaf-like expansions of most singular form. In these cases, 
it is true, we can discern a distinct purpose to be served by the 
exercise of this remarkable power — namely the protection of the 
egg, and the larva that proceeds from it, from the* attack of birds, 
and especially parasitic flies {Ichneumonidcc). In the present in- 
stance, it may be alleged, no such provision seems to be required, 
as the larva moves about throughout the substance of the turnip, 
which at once protects and feeds it. A few general considerations, 
however, will suffice to show how very probable it is that a similar 
power of acting upon the vegetable tissues, and causing their ulti- 
mate decomposition, has been conferred on the larva we are now 
considering. 

We are too little acquainted with the habits of the perfect insect, 
the fly, to say whether it deposits any active fluid along with the eggs. 
Such may m necessary to insure their adhesion, and to prepare the 
food, by partial decomposition, for the larva when first hatched. 
We are not, however, in a condition to affirm that any immediate 
injury arises to the turnip from this cause. But that the larva 
possesses some active fluid to aid its operations, is rendered highly 
probable when we consider the part these agents are designed 
to act in the plan of nature. Une of their functions is to re- 
move dead, decaying, and superfluous vegetation ; hence they are ‘ 
called the great scavengers of nature. For this purpose, none are 
more effective than the tribe to which the larva we are now con- 
sidering belongs. Most of them, when handled, discharge from 
the mouth a small quantity of fluid, which is usually of a very pun- 
^nt and caustic quality. Indeed, the secretions of this nature, in 
insects in general, are the most powerful and concentrated to be 
met with in any of the kingdoms of nature. Hence the remark- 
able smells many of them diffuse, sufficient, no doubt, to protect 
them, in most casei^ from their natural enemies. The disappear- 
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jmoe of vegetable sabatanoesi under the operations of insects, #hteh 
is often so rapid as to occasion surprise, is in ail probability partly 
owinff to the secretions they emit in their progress through ihetn^ 
which soften the tissues, facilitate decomposition, and bring on 
putrefaction much sooner than could be done by the unaided action 
of the atmosphere. In juct^ the salivary discharge which accom- 
panies the act of manducation, may he quite sufficient to produce 
this effect The power, therefore, of employing this solvent and 
alterative principle seems necessary to enable them effectively to 
accomplish the purpose for which they are intended in the economy 
of nature. That some of our useful plants, as in the case of the 
turnip, become the subjects of their operations, is merely an illus- 
tration of the fact, so often exemplified, that partial evil may occa- 
sionally arise out of an arrangement calculated to produce general 
good. 

On the supposition that the larva of the turnip possesses the 
property in question, it is more easy to conceive that such conse- 
quences should arise from its attacks as are seen in the appearances 
of the finger-and-toe disease By the perforations of the maggot 
the vessels and tissues must necessarily be broken up, the juices 
become extravasated and diffused ; and their natural mode of 
action being changed, they produce abnormal growth, in the form 
of radical excrescences, to which, as has been formerly explained, 
this family of plants is peculiarly prone. By further supposing 
that the juices are not only changed in their mode of actmn, but 
altered in quality by the infusion of some foreign substance, some 
active fluid, or what may be called, in reference to the plant, some 
poisonous principle, further abnormal growth may naturally be 
expected, as well as general disease, rapidly tending to gangrene 
ana putrefaction. It will be easily understood, from these consi- 
derations, why the disease is so often seen in progress long after the 
inlets, the supposed original cause of it, have disappeared. The 
evil was committed in the earlier stages of their attacks, the mor- 
bid influence communicated, and it continues to operate without 
their further agency. Protuberances and the other features of the 
malady may continue to be produced, and no insects present — a 
circumstance which must have led so many to suppose that they 
had no part in causing them. 

In order to understand more fully how it happens that the effects 
are so marked and so fatal in the turnip, it is necessary to call to 
mind the peculiar condition in which that plant is now found. It 
is one of the most artificial of our cultivated vegetables, one on 
which the greatest ingenuity has been exerted to increase to the 
utmost its bulk and feeding qualities. It is one of those, therefore, 
furthest removed from a natural state ; and if there be a point at 
which the restraints of nature begin to put a check on the inter- 
ference of man—* if there be a physical law, as there no doubt is, 
applicable to vegetable development, as strict as that in regard to 
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ih 0 oeeaO) Hitherto ehalt thou come, but bo further, "’-^the turnip 
may be said to have nearly approached that limit. Already its 
constitution is showing signs of debility ; and in the aggravated 
inroads of old dmases, and the appearance of certain others from 
which it was formerly free, it may be regarded as putting up sig- 
nals of distresa Tbe unusual stimulus it has recently received from 
the use of guano has further increased this tendency, and may 
almost be said to have reduced it, like the undue use of alcohol In 
the human subject, to a state of hydropsy. We cannot say what 
the chemical composition of the turnip is in a wild or natural state, 
for it can scarcely be said to be known otherwise than as a culti- 
vated plant; but 93 and 94 parts in the 100 of water, which it 
yields to modem analysis, is aii enormous proportion. It is easy 
to understand that when a bulb so constituted is perforated and 
lacerated, and the superabundant juices allowed to escape from 
their natural canals, and collect in other parts, very great irregu- 
larities of growth must necessarily follow, and that any infectious 
matter, applied at any one spot, will find a ready vehicle for dif- 
fusing it throughout, and corrupting the whole system. Neither 
can it be regarded as any proof of the non-existence of such in- 
fectious matter, that chemical analysis has hitherto taken no notice 
of it ; a portion too minute and subtle to be recognised by a much 
more delicate chemistry than can be now applied to it, would suf- 
fice for the effects produced.* Even in galls, chemists have de- 
tected no other principles than such as exist in the plants from 
which they spring ; but surely the fluid deposited along with the 
«gg8 by the parent fly, or that emitted by the larva, must be differ- 
ent, and of a very peculiar nature, to act with such energy, and pro- 
duce such remarkable consequences. Mere irritation will not ac- 
count for the results ; for in almost every species of insect the gall 
has a different character, even when occurring on the same plant. 

These considerations, to which others might be added, will per- 
haps be considered sufficient to justify the belief that some taint is 
imparted by the insect to tbe plant. Should it be thought that 
we are not warranted in adopting this conclusion, then the insect, 
as the only ostensible cause of the disease, must be supposed to 
produce it by tbe mechanical injuries it inflicts, and the action of 
the atmosphere consequent upon them — circumstances perhaps 
fully adequate of themselves to account for the ^ects, in a plant 
in so peculiar a condition as tbe turnip now 

Had tbe fly, the parent of the turnip larva, been obtained suffi- 
ciently early in the season, some expenments might have been tried 
with It, both dor the purpose of proonring additional evidence as to 




^10 


FINQBtl-AND-TOl IN TURNIPS. 


its being the cause of the disease, and also determining what means 
were best calculated to arrest or put an end to its ravages. It 
might have been enclosed, for eump^ along with a growing turnip- 
plant, under a gauze covering, ana its proceeding observed ; tne 
process of ovipo 8 ition,the hatching of the larvse, &c., would thus have 
been more accurately ascertained. These and other particulars I 
hope, on a future season^ to be able to determine ; for it is only by 
a perfect acquaintance with the history and habits of the insect that 
a remedy for its depredations is likely to bo discovered. The con- 
sideration of such remedies as have already suggested themselves 
to me, it is not my present purpose to enter into ; the sole object 
of this communication is to explain what I believe to be the cause 
of the disease. The disease itself I have thought it unnecessaiy to 
describe, as its peculiar characters are only too familiar to those 
who are likely to feel any interest in this notice. It only remains 
for me, therefore, to describe the insect to which the preceding re- 
marks refer as the cause of this disease, in its different states and 
metamorphoses. But before doing so, a few remarks may be de- 
sirable on the explanation which this view of the origin of the 
disease affords of some circumstances which have been previously 
observed regarding its appearance and character ; and if this ex- 
planation be regarded as satisfactory, it may be assumed as addi- 
tional presumptive evidence that the view in question is correct. 

It accounts for the irregular, and, if that term may be used, car 
pricious appearance of the disease, which is very general in certain 
seasons, and comparatively local and restricted in others. This 
circumstance has always been characteristic of insect depredations ; 
and even with the increased knowledge we have now gained of 
their economy, the cause of it is still very imperfectly understood. 
The fly of the carrot {Pdla roscB)^ for example, whose operations 
present many points of resemblance to those of the turnip maggot, 
18 very^ destructive to that root in certain seasons, and compara- 
tively innocuous In others, when circumstances are, to all appear- 
ance, nearly the same. The black turnip caterpillar of the saw-fly 
I have seen devastate fields at intervals of many years, not a single 
individual appearing in the intermediate seasons. No doubt the 
character of the seasons, in regard to the state of the weather, has 
the chief influence in causing this irregularity, but it seems insuffi- 
cient full^ to account for it. 

This view of the origin of the disease accounts for the failure of 
the attempts which have been often made to check it by different 
modes of ploughing, cropping, &c., and also by the use of different 
kinds of manure. It is not to be supposed that these expedients 
can in general have any material effect on the proceedings of the 
insect. To this remark, however, there is one very notable excep- 
tion. It is one of the veiy few well-determined facts regarding 
this affsotion, that its progress is arrested, and in some cases its 
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appearance seemingly altogether preventecl, by the application of 
lime. Now this st^tance has been long known and extensively 
used — ^more perhaps than any other application — as a remedy or 
preventive for the attacks of insects ; I have known it succeed 
when many other applications failed. It has by no means proved 
a specific, or uniform and infallible remedy, in the case of the 
turnip disease, but it has, in almost all cases, operated with more 
or less efficacy. Now this is precisely what might have been 
expected from our previous experience of its effects, on the idea 
that here also we have to deal with insect influence. 

It is a well-ascertained fact that when diseased turnips are stored 
in a fleld intended for a turnip crop next season, or strewed on the 
surface to feed sheep or cattle linaer the same circumstances, the 
disease seldom fails to make its appearance in such spots in the 
ensuing crop. In such cases the simple explanation is, that some 
of the larvae or pupae have remained in tne roots, whence they 
have reached the soil, and tlius the perfect insect was ready on the 
spot to commence operations when the proper season arrived. It 
is not easy to see how the fact in question admits of any other ex- 
planation. Tlia^the soil should become infected in the ordinary sense 
of that word, by the diseased portions of the roots, and transmit the 
infection to the young plants, is a hypothesis wholly inadmissible. 

It has been very generally observed that the disease is usually 
most prevalent along the head-riggs and sides of fields, and this 
has been supposed to be owing to these places being more trodden 
down by the cartage of manure, and the trampling of the horses 
in ploughing and harrowing ; hence it has been inferred that the 
mechanical condition of the soil has influence on the disease. It 
appears to me to be simply owing to the fact, that such places are 
usually in the immediate vicinity of hedges, walls, and skirting 
plantations, which afford warmth and protection to the fly, espe- 
cially against strong winds, with which it is ill fitted to struggle. 
In these spots also it finds places of refuge and concealment wnen 
it spends the winter in a dormant state. 

Such explanations might be easily multiplied^ but many of them 
will probably occur to those who have maue this question the sub- 
ject of their attention. 

The insect to which the preceding observations^refer, as produc- 
ing the turnip mi^got, is the AnOiomyia brassicce, previously 
alluded to as infesting the cabbage-plant. It was firat described 
under that name by Bonchd in his NaturaeachtUe der inadeten, 
p. 74, and is synonymous with the A, Napchraaaicce of Bjerkander, 
and A. hraaaicca of Wiedemann. Under the first of these names 
it has likewise been described as a British insect by Mr Curtis and 
^ James Hardy. By the former of these authors, it is figured 
in the Journal of tha Royal Agri^yulturQl Society of Sngumd^ 
vol. iv., PL H. 
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The larra) when full grown, ie about 8 or 8J linefi in 
The body is oylindrical, but tapers towards the head, which is 
small, narrow, and pointed. The colour is a clear white, the sur- 
face smooth, shining, and without hairs. The mandibles are dark 
brown or black. The hinder segment of the body is truncated, some- 
what obliquely, and slightly concave, furnished with ten short flei^y 

? oints or spinous projections, the lowest four placed in pairs. 

b wards the upper part of this terminal segment are two other 
projecting bodies of a yellowish-brown colour, which are the 
stigmata or breathing holes. It is without feet, the motions being 
effected by the movements of the segments, and it draws itself 
onwards by seizing on objects with its mandibles. 

From the time of the larva being hatched till it be full grown, 
three or four weeks elapse. When fully matured it descends into 
the earth, and becomes changed into a pupa. This at least is the 
ordinary course ; but in some which I kept in confinement, the 
turnip which contained them being placed on a thick layer of soil, 
they underwent this change occasionally in the excavations made 
by the larva, and of course continued there till their subsequent 
change ; this may likewise happen at times in the fields. The 
puparium is reddish brown, sometimes inclining to yellow, ovate, 
and finely wrinkled across. Towards the head it is furnished with 
projecting stigmata; and the hinder segment, which is strongly 
cross-wrinkled, has ten knob-like projections, which are the fleshv 
points of the larva : the stigmata are likewise visible. The length 
IS about 2 lines. This state continues for two, three, and even four 
weeks before the fly appears. In several which I have by me. 
they have continued in this state for six or eight weeks, and will 
not now disclose the fly till next spring.* AU the larvm that are 
late in undergoing this change, pass the winter as pupm in the 
earth. 

The fly presents considerable differences in the two sexes. In 
the mde the general colour is ash-grey, and bristly; the head 
grey, the lower part, in front, white, with a brown play of colour, 
the sides reddish, the upper part silver-grey, changeable, with a 
red triangular mark on the crown ; antennie black, rather long, 
and bristled ; the thorax ash-grey, with three broad black streaks 
having a play of colour; the sides whitish. The abdomen is 
narrow, linear, and cylindrical, lead-coloured, with a dorsal line 
and^ the incisures black ; wings brownish ; the scales yellow, and 
having long fringes. The legs are dark brown, or nearly black ; 
the thighs with bristles on their external maigin. Len^ about 
lines. In the female the head is clear grey, with a play of 
colour, and a broad, reddish-yellow streak on the forebea<L 


* In the OS8S alluded to, the ineeots continued throughout the winter and iplng 
as pupie, end the fliee made their appearance in the bcgbniing of last Juai ; thatr 
appearance being thus tpuU coinddittit with that of tum^i crop. 
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Uaok Hnes on the thoite are scarcely discernible in this sex. The 
winn are dear and hydine, rather broad, and pale yellowish at 
tile base ; balteres j^ellowish. The legs are black, with a grey play 
of colour, and furnished with bristles ; the tibise with three spines 
at the extremity. The abdomen narrow and slender, with an in* 
distinct black line done the bade; the bristles on tlie anterior 
segment standing upright,^ those on the others lying flat. The 
length nearly the same as in the male. 

The flies fre(]^uently pass the winter concealed in the fissures of 
trees, and similar places. They make their ajipearance on the 
wing in June and July. 

BEPORT OF EXPERIMENTS ookduotbp with ▲ view of BETERMININQ 
THE COMPARATIVE VALUE of OTHER SUBSTANCES as a 
SUBSTITUTE fob GUANO. 

Bj John Dove, Ecoles-Newtown, Kelso. 

[Premiom — ^£20.] 

Fob some years past, since the progressive rise in the price of 
guano commenced, 1 have been in the practice of trying a few 
experiments every season, to assist me in deciding what other 
manure I could most profitably use as a substitute for it, in raising 
the different cro^s g;rown on my farm ; and as the Highland and 
Agricultural Society has offered a premium for a report upon this 
subject, I have endeavoured to carry out my experiments for the 
year 1857 as nearly as I could in compliance with the conditions 
required, and now submit my report of them for that season. 

The manures I resolved to try against guano were nitrate of 
soda, sulphate of ammonia, superphosphate, and ground rape-cake. 
These 1 bought in the month of October 1856, Mfore the last rise 
in the price of guano took place — the guano at £12, 10a per ton, 
the nitrate and sulphate at £18, 10s., the superphosphate at 
£8, 10s., and the rape-cake at £6, 5s. ; and in all the experiments 
I applied as nearly as possible the same money-value to each lot. 
The manures were bought with a guaranteed analysis, and tested 
and found to be unadulterated. As the quality of superphosphate 
varies so much, I give the analysis of the one I used ; the other 
manures, when genuine, do not vary much. • 

Axaltsis or SunaraosraxTa bt PitonssoB Abobbsoh. 

Water, . . . 18.30 Sulphato of Lime, . 6.70 

OmmioKattw. . 8.34 Bolphnric Aoid, . . 19.67 

SofaUe Fhoe^hitas, . 89.80 Alkaliae Salta, . . 3.98 

XaeoluUe do, . 1.64 Sand, . ■ . ■ ' 

No veiy great reliance can be placed on the result of the ex- 
perience of one season only ; the character of the weather has a 
great ^eet upon the action of different manures, more parti- 
cnlarly wben ampfied aa a top-dressing to the eereiu cr^ ; and 
the manures that may have had tiie moat bendfieial effect one 

XBA]n.--^AiiuABx iseot ^ 
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season, may with different weather, though otherwise applied 
under similar circumstances, show a very different result the next 
season. As, however, it would lengthen out this report too much to 
indude all the experiments 1 have made in former seasons, several 
of which have already been published, I will merely mention, in mv 
remarks on the experiments of 1857, whether they agree with 
or show a contrary result to my previous experience. It abo 
increases the value of an experiment very much to have it repeated 
more than once the same season under similar circumstances. I 
have found that, however careful I may have been in conducting 
an experiment with regard to selecting land equal in quality and 
condition, previous cropping and manuring, and m watching that no 
mistake was made in carrying it out, anomalies will often occur 
that I cannot account for; if possible, therefore, it ought to be 
repeated, that we may be enabled to judge by the average result of 
several trials. This I have not been able to do with the experiments 
upon the cereal crops ; it is almost impossible for one man to carry 
out correctly man^ of them in the same season. From the scarcity 
of labour in the time of harvest, and the uncertainty of our climate, 
it requires all his energy to get his crop secured in proper time and 
condition, and he has neither time personally to look after a great 
number of experiments, nor labour to spare to work them care- 
fullv : for it requires a considerable amount of additional labour to 
lead and thrash or stack sepamtel^ a number of single acres or half 
acres; I have thus always thought it better to rest content with a few 
instances for the correctness of which I can vouch, than to attempt 
too much at once. It is different with regard to an experiment upon 
the turnip crop ; there is a longer time at c^mand for lifting it 
than for securing the com crop, and labour is not then so difficult 
to procure; and should bad weather intervene at the time ^ou had 
intended to lift and weigh an experiment, it does not spoil its value 
even though it should have to remain a month or two longer on 
the ground. My practice has been to test the different manures 
that 1 used each year upon nearly every field of turnips that I 
made, and then take the average results. 

The experiments on the cer^ crops were made upon half-acre 
lots each. I was particular in selecting land where both soil and 
subsoil were as uniform as possible, and on which there had been no 
diffidence in the croppbg and manuring for several previous rota- 
tions, and on which I had observed the previous crop to be pretty 
uniform. In ascertaining the produce, I weighed the whole of 
each lot on a steelyard, as it was carted from the field, then 
tbradied eadi separately, measured and weighed the com, and 
deducted the gross weight of the good and light com the 
first gross weight, whi^ left the weight of the straw and chaff. 

In ascertaining the produce of the turnip experiment, the whole 
of eadi lot, after being rooted and shewed, was $ifio weighed on 
the steelyard. 



L^-JOd. Potato Oats. Sown 15th Ainil ; Manures all applied at the same time, eocoept No. 6, which was applied on the 
23d May. Cut 25th Aognst ; Thrashed 23d Sept. 
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SXFR&IICSKT IIL— -Oif Kez>-Strawsd Wheat. Manures applied on Ist May, except No, 7 $ 1^*1^ of whioh applied on 27th Ifoy. 

Cut 26th Aug. ; Thnshed 24th Sept. 
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Remarks on Experiment L — ^This experiment was made on the 
fann of Eccles-Newtown, on a piece of free clay soil on an open sub- 
soil^ furrow-drained at 30 feet intervals, and in fair cultivation, 
though it had not had lime applied to it for eighteen years past. 
Previous cropping — 1856, Italian rye-grass and red clover mixed, 
top-dressed with 1 cwt. nitrate of soda and 1 cwt. guano per acre, 
and cot twice for soiling cattle ; a good crop, the rye-grass and 
clover pretty equally mixed ; another part of the field was made 
into hay, and produced 250 stone per acre ; 1855, wheat; 1854, 
Swedish turnips, manured with 18 loads dung and 3 cwt. guano per 
acre, and all carted off; 1858, oats; 1852, pasture. The manures 
were all harrowed in with the seed except No. 6, which was applied 
on a wet day after the oats were brairded ; it was very favourable 
weather for top-dressing, continuing showei^ for three weeks after, 
with occasional pretty heavy falls of rain. The lots were all cut on 
one day ; thej were all nearly eaually well ripened ; Nos. 1 and 6 
rather greenish. We had ten aays very baa weather after they 
were cut, from which all the crop suffered very much: it was 
considerably sprouted, and there was also a loss from shedding, but 
all the lots would suffer pretty equally in both respects : they were 
allowed to stand till they got into very good condition, and thrashed 
off the Btook and sold. 

Here it will be observed that guano is the most profitable appli- 
cation ; this agrees with ray previous experience. I have never 
found any other manure so certain in its effects upon oats, and 1 
have rarely ever applied it without a profitable result ; but it will 
also be observed that nitrate of soda, when applied as a top-dressing, 
is not much behind it. Nitrate of soda is too soluble to be applied 
at the time the seed is sown ; as it acts so quickly, it is better to 
apply it when the plant is growing. But there is one circumstance 
that may be noticed here : from the time the crop was sown till 
the day that No. 6 was top-dressed, there was almost no rain; the 
land was never wet above an inch deep ; so the first application of 
nitrate of soda could not have been washed away — it rather looks 
as if the loss had been from evaporation. Bape-cake and super- 
phosphate are both comparative failures here. The conclusion I 
draw from this experiment is, that nitrate of soda, if judiciously^ 
applied, will prove as economical a manure for oads as guano, at the 
relative price of the two this season. 

Remarks on Experiment IL — ^This experiment was made on 
the farm of Eocles, on a piece of free day soil, on an open sub- 
soil, furrow-drained at 30 feet ; it had not had lime applied to it 
for more thw twenty-five years. Previous cropping — 1856, 
Swedish turnip, manured with 15 loads dung and 3 cwt. guano ana 
superphosphate per acre, and all carted off; 1855, oats, top* 
dressed with 2 cwt. guano per acre ; 1854, pasture. This experi* 
ment also suffered very much in quality from the bad weather. 
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Here it will a^ain be obsOTred that j^ano leares deddedlj the 
best result ; but it was a mistake appljrmg the nitrate and sulphate 
so early, ^e experiment on the oats shows that they have a 
better effect when applied after the crop is brairded. It will be 
noticed that three of the manures caused a decrease in the produce. 
I can suppose that so large a quantity as 7 cwt. per acre of any 
saline manure might prove injurious to the crop in a diy summer 
like the last, but I cannot see how the small quantity of super- 
phosphate and rape could do an^ injury ; I rather thmk there is 
something anomalous here. This is the first exact experiment that 
1 have carried out regarding the appUcation of manures directly 
to the bariey crop. 

Remarks on Experiment II J. — ^This experiment was made on 
apiece of strong clay soil onEccles-Newtown farm, furrow-drained 
at 20 feet wide. The wheat was sown on November 18tb. Previous 
cropping — 1866, beans ; 1866, wheat ; 1864, yellow tnmip, sown 
early, and one-half carted off, the other eaten on the ground in 
the month of October ; 1863, oata This crop under experiment 
was also exposed to the bad weather, and suffered groatly in 
quality : part that was secured before the weather broke weighed 
62 lb. per bushel. 

Here it will be observed that sulphate of ammonia is very much 
superior to any of the other manures used. This is in accordance 
with all my previous experience : in eve^ trial 1 have made it 
has been the most profitable application, it has not the same ten- 
dency to cause the wheat to lodge as guano and nitrate of soda 
have, and the produce is invariably more weight per bushel. In 
this experiment none of the lots were laid — all stood well up till 
cut ; but in previous ones 1 have noticed that if any of the lots 
were laid, the guano and nitrate of scda ones were always first 
down. The lots dressed with sulphate of ammonia did not get so 
much down, even though the increased weight of straw per acre 
was as much on them as on the others. As it has the effect of stif- 
fening the straw, it is much the safest application, as there is always 
a loss when wheat goes down in a moist, growthy season. The 
superphosphate has no effect, and the rape-cake little. I believe 
that, to have bad a fair trial, they should have been applied ear- 
lier, being comparatively slow in their action. I have always 
found rape a good manure for wheat, when applied in the autumn ; 
but I had never before this tried it in the spring. 

Remarks on Experimeyi IV . — ^This experiment was made on the 
farm of Eodes, on a piece of day soil naturally veiy wet, W 
easily driuned^ having a free open subsoil, dramed at k) feet. 
Previous cropping — 1856, oats ; 1855, hay, top-dressed with 1 owt, 
nitrate of soda uid 1 cwt. guano per acre ; 18^ wheat ; 1858, 
Swedish turnip. The beans were sown on the 5th of M^roh with 
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A machbe, in 26*inoh drilis, and horse and hand hoed twice. The 
manores were applied at the time of the first hoeing. The whole 
field was rather a short crop of straw. 

Throughout the season I never conld observe any difference in 
the appearance of the different lots ; and when they were cut, I 
thought none of the manures had had much effect, but both the 
guano and superphosphate show a very good result. The ezpeii- 
mmits on the wheat, barley, and oats were thrashed off the stook, 
but the beans were not in condition, so they were stacked. They 
were still rather soft when thrashed, and the ‘difference in the 
weight of the lots may be caused by the vanous states as to dry- 
ness produced by the poution they occupied in the stacks. 

This is the first time I ever applied any manures as a top-dress- 
ing to beans, so I was rather at a loss wnat kinds to try. I had 
seen sulphate of soda recommended for the leguminous crop, but 
both it and the potash are failures. Guano is the best Super- 
phosphate and sulphate of ammonia do pretty well ; they give the 
largest increase ot straw. If they had been tried combined, they 
would perhaps have had even a better result. 


.ExpBRnmrr V.— On Osass. Manures all applied on 18th May, except Nos. 8, 
4 , and 6, one part of which was applied then^ the second part on 27th Kay, 
and the third on 8d June. Cut 7th July ; Weighed 3d Auguii^ 


Ko 

Xaaniw |iar Aov, 

Cortof 
Manure 
per Acre. 

Produce 
of Uay 
per Acre. 

Price 
per Ton. 

Total 
Value 
per Acre 

Oalo. 

Loia 

Weight of 
Second Crop 
per Acre 

1. 

8 ewt Oiuuio, .... 

L e n 

1 17 6 

tn cwt qr 
2 0 0 

Lap 

3 10 0 

Lap 

7 0 0 

L. a P 

0 18 6 

L s p 

ton. cwt. qn. 

3 11 0 

s. 

Do. do. . • 

1 17 6 

1 15 2 


6 4 8 

0 2 9 


3 14 0 

B, 

S owt Mitmto of Soda, . 

1 17 0 

1 17 0 


6 96 

0 86 



4. 

Do. do. 

1 17 0 

1 19 0 


0 16 6 

0 15 6 


KSSmS 

b. 

2 owi 9olph. of Ammonia, 

1 17 0 

1 IS 2 


6 7 9 

0 69 


8 12 2 

6. 

9 ewi. Saltpetre Salt, . . 

1 13 9 

1 82 


4 19 9 


0 18 0 


7. 

(8et KitmteofSoda, ) 
•V 6 at Sulp. of Ammonia, > 

1 18 0 

1 16 2 


6 7 9 

0 69 


8 8 0 

a 

is cwt. Saltpotre Balt, ) 
Nothinf, ..... . 


1 40 

•• 

4 40 


• 

3 13 0 


Expebiment VI.— On Geasb. Manures all applied on ISth May, except Nos. 2, 
4, and 6, one part of which was applied then, the second part on 27ih May, 
and the third on 8d June. Cut 2d June ; Weighed 4th August. 


Ifo. 

IfBlnira per Aer*. 

Ooetof 
Manure 
per Aora 

Prodveenf 

HWPW 

Acra 

Price 
per Ton. 

■il 

Oaln. 

Lom. 

1 

8 ewt Gnaao, . 

L. a n 

1 17 6 

ton. owCor 

8 1 \ 

L. a p 

8 10 0 

L. a P 

7 4 9 

Lap 

0 2 3 

PHI 

1 

Do. do. 

1 17 6 

2 0 2 


7 1 6 



8. 

lowiNttcaliofSoda, . . . . 

1 17 0 

1 18 1 


6 18 9 



A 

Bo. do. . . . 

1 17 0 

2 11 


7 4 9 

0 2 8 

llB 

6. 

S owl. Bitirtttit of Ammonia, . 

1 17 0 

2 0 2 


7 16 

. . 1 

A 

9«wi8al«i>elM8alt, . . . . 

1 18 9 

1 10 0 


6 6 0 

. . 

119 9 

7. 

(Set Nitealtof Soda, . . . 1 

•< Sfit Sidphaloof AmsMmii, > 

1 18 0 

2 11 



0 I 9 


8. 

1 



1 10 0 

- 

m 

•• 
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Memarh on Nos. V. and VL—No. V. was made on the farm 
of Eccles^Newtown, on a clay soil with an open subsoili furt 
row -drained at 20 feet wide, and limed twenty -one years 
ago. Previous cropping — 1856, spring-whwt; 1865, Swedish 
turnip, made with 20 loads dung applied in the autumn, and 
3 cwt. guano and superphosphate per acre, and all carried 
off; 1854, wheat; 1853, beans; 1852, oats. No. VI. was made 
on the farm of Eccles, on a piece of black loam on an open 
clay subsoil, furrow-drained at 30 feet wide, and limed with 
7 tons quicklime per acre in 1856 before the barley crop was sown. 
Previous cropping— 1856, barley ; 1855, Swedish turnip (a third 
part eaten on the ground with sheep) ; 1854, oats: 1853, pasture. 
No. V. was a very good take of grass, composed of red clover, 
nearly as close as it could grow, with a very little Italian and 
perennial rye-grass mixed. No. VL, though rather the heavi- 
est crop, was not so closely planted ; there was a fair sprinkling^ 
of red clover pretty equally over it all; but it was corxmosed 
chiefly of Italian and perennial ryegrass mixed; the soil of No. VI. 
is greatly superior in quality to No. V. Here it will be observed 
that there is not much difference between the results of guano 
applied all at one time, and nitrate of soda applied at three 
different times : there is a loss by applying guano at three 
different times: it is not sufficiently quick in its action for 
the last application to have had time to do much good, though 
it got a sufficient quantity of rain to wash it well in. This 
is nearly in accordance with all my previous experience. This 
was a peculiarly favourable season for top-dressing grass: 
for several weeks in the end of May and beginning of June 
we had occasional wet days, without any great fell of rain 
to wash away the manures ; and in a favourable season I have 
generally found 3 cwt of guano equal to 2 cwt. nitrate of soda ; 
but when a dry season occurs, nitrate of soda has the decided ad- 
vantage. Even if guano is applied on a wet day, and apparently 
well washed in — if it should immediately after set in some weeks of 
dry weather — I have always observed that it has not nearly the 
same effect as it has when the weather continues damp for some 
time after ; while nitrate of soda, if once washed in, never loses its 
effect. Taking this into consideration, along with the fact that it 
requires less rain to wash it in, I consider nitrate of soda decidedly 
preferable to guano as a manure for grass, and at the relative 
prices this year more economical. Guano should only be used 
when the weather is favourable for getting it appliea in April ; 
when this can be done, it answers very well to apply a moderate 
quantity of it, and then apply a little nitrate of soda some time in 
May. It is the general opinion that the effects of nitrate of soda 
are more completely exhausted by the first crop than those of 
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gftiano ; bat I have not found this to be the case. I bare only 
twice followed out the results of an experiment upon the crop sue- 
ceedinff the one to which it was applied, and in both, the lots 
dressed with nitrate of soda and sulphate of ammonia had the 
advantage over those done with guano ; and whenever 1 have ap« 
plied 2 cwt, nitrate of soda per acre to grass, the eiSect of it on the 
succeeding crop of oats could always be distinctly observed by the 
eye. There is little difference between nitrate of soda and sulphate of 
ammonia when applied in the same way. Not wishing to have too 
many lots in the experiment, I did not use the*^ sulphate in both 
ways. In No. V. the nitrate is best, and in No. VI. the sulphate ; 
previously I have generally found a similar result between them on 
grass — ^if anything, nitrate rather the best; so I always use 
either of them that I can buy cheapest. 

Ezpebiiceni VIL—On Obknet Rbd Potatoes ; planted 80th April. Manures all 
applied the some day. The Superphosphate and Nitrate of Soda, and Sulphate 
of Ammonia, applied to Lots 8 and 9 in both experiments, were mixed, a 
month previous to use, in the proportion of 1 cwt. Nitrate and Sulphate to 5 
owt. Superphosphate, making its cost 10& 2d. per cwt. 


Xa 

« 

Makuium ntft Acu. 

Cort of 
Mantiro 
per Acre 

Produce 
of Sound 
Potetoc. 

Price 

^ Velne 

1 

Prod 
of I)!.- 
eewd. 

Telue 

iS. 

Total 
Value 
por Acre. 

Gain. 

Urn 



L. 1 

JD 

(on 

cwt 

L. 

li. i. 

cwt 

• 

D 

h a 

s. 

L 


A 

L. a. D. 


4 cwt. Oimno, .... 

8 10 

0 

10 

9 

3 

31 7 

6 

6 

0 

31 13 

0 

6 

7 

0 


2. 

6 cwt. Sulpliate of Potash, 

2 8 

0 

7 

10 


22 10 

6 

6 

0 

22 16 

0 




2 8 0 

3. 

6 cwt, 8ur)eri^osphatt, . 

2 n 

0 

9 

15 


29 6 

a 

3 

0 

29 8 

0 

4 

1 

0 

.. 

4 

8 cwt Rape-Cake, . « . 

2 10 

0 

8 

11 


25 13 

9 

9 

0 

26 2 

0 

0 16 

0 


5. 

6 cwt. Baitey'i Manure, . 

8 11 

0 

8 

11 


25 13 

8 

3 

0 

25 16 

0 

0 

9 

0 


6. 1 

f Sewt tiuano, aud 1 

1 3 cwt Sulph. of Potash, | 

2 9 

0 

8 

13 

.. 

25 19 

6 

6 

0 

26 5 

0 

1 

0 

0 


r. 

f 3 owi Bulph. of Potash, ) 
1 3 cwt Supherplioephate, I 

2 9 


8 

11 


25 IS 

H 

4 

6 

25 17 

6 

0 12 

0 

1 •• 

a 

< 6 cwt. Superphosphate \ 
X Md Kitrate of Soda, . / 

a 10 10 

7 

19 

•• 

23 17 

\ » 

9 

0 

1 24 6 

0 



1 

1 

1 0 0 

9 

{and SulphlofAm^nia, } 

2 10 10 

9 

16 


29 8 


4 

6 

29 12 

6 

4 

6 

6 


10. 

Nothing. 



7 

10 


22 10 

6 

6 

0 

22 16 

0 






Expbbimbnt VllL— O n White Hook Potatoes; planted 5th Hay. 
Manures all applied same day. 


Na 

UAirunM rn Acaa 

Ooriof 
Wamuro 
per Acre. 

Produce 
of Sound 
Potatoea 

Price 

■fS 

Value 

Aorei 

Prod, 
of Pie- 

eaaed. 

Value 

per 

Acre. 

Total 
Value 
per Acre. 

Oate. 

Lom. 

1. 


L. IL D. 

ton cwt 

h. 

L. • 

cwt 

L. a 

Kao 

L a & 

L a 

4cwtOt]aiio 

8 10 0 

6 19 

S 

20 17 

37 

37 0 

22 4 0 

0 10 0 


2. 

6 cwt Sulphate of Potash, 

2 8 0 

6 3 


18 9 

13 

13 0 

19 2 0 


2 10 0 

3. 

6 owt. Superphosphate, . 

2 11 0 

6 3 


18 9 

12 

12 0 

19 1 0 


2 14 0 

4. 

8 cwt. Rtpe-Cake, . . . 

6 cwt Bauejr'e Mauiire. . 

2 10 0 

7 15 


23 5 

8 

8 0 

28 13 0 

1 19 0 


5. 

2 11 0 

6 14 

. ^ 

80 2 

12 

12 0 

20 14 0 


1 i 0 

6. 

f 2 owt Quano, and \ 

\d cwt Sulph. of Potash, J 

2 9 0 

6 14 

.. 

20 2 

9 

9 0 

20 11 0 


1 2 0 

7. 

f 3 owt Sulph. of Potash, \ 
\ 8 owt Superphosphate^ j 

2 9^ 

3 9 

.. 

19 7 

14 

14 0 

j 

20 1 0 


1 12 6 

8. 

fOowt Buperphoaphate \ 
land Klftmte of Soda, . | 

2 10 10 

6 8 

.. 

18 9 

14 

14 0 

19 8 0 


2 11 10 

9. 

10. 

f 5 cwt. BopeMhoaphata \ 
land Sulph, of ▲mmonla, / 

! Notlilng4 

2 10 10 

7 2 

« 8 

•• 

21 6 

18 8 

15 

18 

15 0 

18 0 

22 1 0 

10 4 0 

0 6 8 

* * 
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• Remarks on Nos, VJL and VIII . — No VIL was made on the 
farm of Eccles-Newtown, on a piece of claj soil natnraliy very wot, 
but easily drained, having a mixture of sand in the aobsoii; furrow* 
drained at 30 feet wide; limed eighteen years bto* Previous 
cropping — 1856, oats; 1855, grass, top-dressed with 1 cwt ^p^o 
and 1 cwt. nitrate of soda per acre, and cut twice for soiling; 
1851^, wheat; 1853, Swedish turnip; 1858, oats. It was all 
dunged in the autumn with 16 loads of dung per acre, on the stub- 
ble, and ploughed 12 inches deep with three horses. No. YIII. 
made on the farm of Eccles-Newtowm, on a piece of .clay soil, upon 
an open subsoil ; drained at 30 feet wide, and limed in 1855 with 
7i tons per acre of quicklime. Previous cropping — 1856, wheat ; 
1855, Swedish turnip; 1854, pease; 1853, wheat. It was all 
dunged on the stubble with 16 loads of dung per acre, and ploughed 
about 9 inches deep with two horses. 1 nave onlv before this 
tried one exact experiment upon potatoes, and in it the best results 
followed from a mixture of guano and sulphate of potash : 6 cwt. 
guano per acre, without any dung, produced 8 tons per acre, while 
3 cwt guano and 3 cwt sulphate of potash produced 11^ tona 
Quano, mixed with muriate of potash and Bailey^s Manure, left a 
better result than any of them singly. This season, on the average 
of the two experiments, guano alone leaves rather the best result ; 
the mixture of it with sulphate of potash is a failure. The next 
best is superphosphate and sulphate of ammonia : it is rather 
singular that superphosphate and nitrate of soda should fall so 
much behind it The third best is rape-cake, though there is some- 
thing anomalous in the circumstance, that in No. YIII. it is the 
best of any, and in No. YIL among the lowest Superphosphate 
alone, though pretty good, is considerably behind the mixture of it 
and sulphate of ammonia. Sulphate of potash alone is a total 
failure ; it was the same last year, even though, when then com- 
bined with guano, it was the best. 


Experiment IX. — On Swedish Turnip. Sown 15th May; Manures all applied 
at the same time ; lifted and weighed on ISth November. Made on the farm 
of Socles, on a piece of clay soil upon an open subsoil, furrow>dramed at 80 feet, 
and limed in 1854 with 7| tons quicklime per acre. Previous cropping — 1856, 
barley, manured with 2 cwt guano per acre ; 1855, wheat, manured with 12 loads 
dimg per acre ; 1854, bare fedlow ; 1858, beans. In addition to the special 
manures, it all got 15 loads dung per acre, applied in the drills ^t the time of 
sowing. 


Mauum per Acre. 

No. 1. — 8 cwt. Guano, 

„ 2 . — 44 cwt. Superphosphate, . 

„ 8. — 8| owt. Superphosphate and Sulphate of 
Ammonia, mixed 5 to 1, 

„ 4. — 8{ owt Sup^hosphate and Sulphate of 
Ammonia, mixed 10 to 1, . 

„ 5. — 8} owt Superphosphate and Nitrate of 
Soda, mixed 5 to 1, 

„ 6. — 3} cwt Supetphosphata and Nitrate of 
Soda, mixed 10 to 1, . • • 


Cost of Manurts 

r Acre. 

«. d. 


Product ptr Acts. 
rone. cwt. 

14 1 
18 15 


1 18 H 
1 17 8 
1 18 U 
1 17 a 


. ^e. 
2 

18 10 0 
14 6 3 
14 1 1 
18 10 0 
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Com of Manorti 
it«r Acm. 

Prodnee per Acts. 

£ «. 

a. 

Tout. evft» grt. 

1 17 

8 

15 17 8 

1 18 

8 

15 0 8 

- 1 18 

n 

15 9 8 

r ^ 

8 

15 8 8 

- 1 18 

n 

15 18 0 

- 1 17 

8 

15 9 2 

1 16 

0 

IS 18 0 

1 16 

0 

15 6 0 


Expebime271! X.— Ok SWEDISH TuREXPS. fiowD 27th May ; lifted and weighed 
5th Pooember* Made on the farm of Boolesi on a piece of clay soil upon an 
open subsoil, furrow-drained at 80 feet ; had got no lime for a great number of 
years. PreTious cropping — 1856, wheats manured when sown ^th 4 owt rape- 
oake per acre, and top-dressed in the spring with 1 cwt. sulphate of ammonia ; 
1855, beans ; 1864, oats. It all got 10 loads dung per acre, applied in the drills 
at the time of sowing. 

Hanuret p«r Acre. 

No. 1. — 3 owi Guano, 

„ 2. — 44 owt. Superphosphate, 

„ 8. — 3} owt. Superphosphate and Sulpl 
Ammoma, mixed 5 to 1, 

„ 4. — 8} owt. Superphosphate and Sulphate of 
Ammonia, mixed 10 to 1, . 

„ 5. — 8^ owt. Superphosphate and Nitrate of i 

Soda, mixed 5 to 1, . . • < 

„ 6.-3} cwt. Supeiphosphate and Nitrate of i 

Soda, mixed 10 to 1, . 

„ 7. — 44 cwt. Sewage Manure, . 

„ 8. — 4} cwt. Odam’s Blood-Manure, 

Expkrimbnt XI. — Ok White Globe Turnips. Sown 6th June ; lifted and weighed 
8d November. Made on the form of Eccles-Newtown, on a piece of light soil 
upon a moorland subsoil, in its natural state, all covered with whins and 
heather; furroi^-drained at 30 feet, and limed in 1854 with 5^ tons quicklime 
per acre. Previous cropping — 1856, pasture; 1855, barley; 1854, turnip; 
1858, oats. This got bo dung. 

Manum ptr Aera 

No. 1. — 4 cwt. Guano, .... 

„ 2. — 6 owt Superphosphate, 

„ 8. — 5 cwt. Superphosphate and Sulphate of 
Ammonia, mixed 5 to 1, 

„ 4. — 5 cwt. Superphosphate and Sulphate 
Ammonia, mixed 10 to 1, . 

„ 5. — 5 cwt. Superphosphate and Nitrate 
Soda, mixed 5 to 1, 

„ 6.-5 owt. Superphosphate and Nitrate 
Soda, mixed 10 to 1, . 

„ 7. — 6 cwt Bailey’s Manure, 

„ 8. — 74 owt. Wool Manure, 

„ 9. — 6 cwt. Sewage Manure, 

„ 10.— 6 cwt. Odam’s Blood Manure, . 
p 11.— 6 owt Calcined Bones, * . 

Eilpebxhekt XII On White Globs Turnips. Sown 26tb June; lifted and 

weighed on 8th December. Made on the form of Eccles, on a piece of day soil 
upon an open subsoil ; furrow-drained at 80 feet ; had got no lime for a 
number of years past. Previous cropping — 1856, oats ; 4855, pasture ; 1854, 
wheat ; 185^ turnips. It all got 10 lo«^ dung per acre applied in the drills at 
the time of sowhag. 



Cost of Msntmt 
per Acts. 

Produce per Acrei 


JE ». d. 

Tons, cwt, grc. 


2 10 0 

21 15 

0 

• 

2 11 0 

20 12 

2 

of 

2 10 10 

19 17 

2 

ofi 

2 7 0 

24 7 

2 

of 1 

1 

2 10 10 

18 15 

0 

of 1 

i 

2 7 0 

21 0 



2 8 0 

18 15 

0 


2 8 9 

18 7 

2 


2 8 0 

15 0 

0 


2 8 0 

19 17 

2 


2 n 0 

18 7 

2 


Manoret per Acre. 


No. 1.* 


8 . 


4 owt Guano, 

•6 owt. Superphosphate, • . . . 

>5 owt. Superphosphate and Sulphate of 
Ammonia* mlxM 5 to 1. • • 

4. -5 owt. Superphosphate and S^phate of 

Anunouia, mixed 10 to 5, . 

5. -5 owt Superphosphate and Nitrate of 

Soda, mixed 5 to 1, , 


Ooit of Msauiee 
per Acre. 

Prodnoe per Acte. 

£ M. d. 

IWceW. art. 

2 10 0 

18 10 0 

2 11 0 

11 1 1 

2 10 10 

12 8 8 

2 7 0 

IS 0 1 

2 10 10 

12 7 9 



m 
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EXFBBlHEHf XII.— 0On<mt(e(2. 


Coitof Bfanam 


Bfftnnrat per Acre. 


per Aon. 
£ a. <i. 

No. 6.-3 cwt. Superphosphate and 

Nitrate of) 

2 

•7 

0 

Soda, mix^ 10 to 1, . 

• • ; 


f 


„ 7.— 6 cwt Bailey’s Manure, 


2 

8 

0 

„ 8. — 74 cwt. Wool Manure, 


2 

8 

9 

„ 9.-6 cwt. Sewage Manure, 


2 

8 

0 

„ 10.— 6 cwt Odam’s Blood-Manure, 


2 

8 

0 

,t 11. — 54 owt. West Indian Guano, 


2 

9 

6 

„ 12. — 44 cwt. Ammoniacal Bones, 


2 

7 

6 


FrodoMfMrAert. 
Tont* ewt. 

11 8 3 

10 17 2 

12 0 0 
10 2 2 

9 18 8 
10 10 0 
18 10 0 


The manures used in Nos. 8, 4, 5, and 6 were prepared hy mixing 5 and 10 owt. 
superphosphate respectively as marked, with 1 cwt. sulphate of ammonia and nitrate 
of soda a month before they were applied. 


Average Result op the Four Experiments on Turnips. 


6 

Guano. 

j 

Snperphosphato 
aod Sulphate 
of Ammonia, 
mixed 5 to 1. 

Superphoepbate 
and Sulphate 
of Ammonia, 
mixed 10 to 1 

w 

Is a 

I's 

Is .-S 


Tons. cwt. or 

Tons. cwL or 

Tons ctat qr. 

Tons. cwt. qr. 

Tons. cwt. qr 

Tons cwt. gr 

9 

14 1 

1 

13 15 

2 

13 10 0 

14 6 3 

14 1 1 

13 10 0 

10 

15 17 

3 

15 0 

3 

15 9 3 

15 3 8 

15 18 0 

15 9 2 

11 

21 15 

0 

20 12 

2 

19 17 2 

24 7 2^ 

18 15 0 

21 0 0 

1? 

18 10 

0 

11 1 

1 

12 18 3 

13 0 1 

12 7 2 

11 8 8 


65 3 

0 

60 10 

0 

61 16 0 

66 18 1 

61 1 8 

61 8 1 


16 5 

8 

15 2 

2 

15 9 0 

16 14 ^ 

15 5 1} 

IS 7 01 


Remarks on Turnip Eosperiments . — In this district the crop of 
turnip this year was the worst that has been grown for many years 
past ; they brairded very well, and did not in general suffer much 
from the Qy, and were ready mr thinning about the usual time ; 
but they made very little progress for some weeks after, and were 
late at the beginning of August. We then had several weeks of 
fine growing weather, during which they made rapid progress, and 
in the middle of September had a very promising appearance ; but 
it then set in a few weeks of very dry weather, and they were at- 
tacked with mildew, and never grew any more, even though we 
had fine weather in iJovember. The early-sown ones were fully a 
third deficient, and the late-sown were not half a crop. In an ex- 
ceptional season like this, the results of an experiment with different 
manures cannot have the same value as when the crop is generally 
a good one. It is known that while some manures have the effect 
of forcing on the turnip rapidlv in the first stages of its growth, 
others have more effect during the latter stages ; and what we want 
to find oqt is, what manure has the most beneficial effect through 
all the period in which the turnip usually makes its principal ^owth. 
Now the g^wth of the turnip having stopped almost entirely in 
the beginning of October — the month durmg which they usually 
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root most — the manures that are slowest in their action could not 
have a fair trial : had the turnips continued to grow all through the 
autumn as they usually do, it is likely that the comparative results 
would have been a little different. As it is, it will be seen that 
superphosphate and sulphate of ammonia mixed 10 to 1 gives the 
largest return ; had they been a full crop, the results woula perhaps 
have been comparatively better from all the superphosphate lots. 
I have generally observed that turnips grown with any preparation 
of bones retain the greenness in the sbaw longer than tnose grown 
either with guano or dung, while those grown with guano come most 
quickly to maturity. This is the first time that I have tried super- 
phosphate mixed with sulphate of ammonia on turnips. 1 have often 
made experiments with it mixed with guano, and have always found 
that I could grow a greater weight with the two combined than with 
either of them singfy ; but as this year the trials were undertaken 
with the view of finding a substitute for guano, I could not use it 
in that manner; so 1 haa recourse to sulphate of ammonia and nitrate 
of soda as the only other means at command for supplying the 
amount of ammonia that previously I had found necessary for rais- 
ing a full crop of turnip on clay soila I have always found that 
though on lignt soils I could sometimes ^ow as good a crop with 
bones alone or other manures composed chiefly of phosphates, as 
with guano, on clay soils I could not. A supply of ammonia 
seems absolutely necessary for the free growth of the turnip on 
them ; and the majority of my experiments this year were made on 
clay soila I did not know very well in what proportions to mix them, 
so I tried them both at 1 to 5 and 1 to 10 ; the latter proportion 
answers best, though it will be seen that all the mixed lots yield a 
larger increase than the superphosphate alone. In No. XlL there 
is also a trial with ammoniacal bones, which I believe were just 
superphosphate prepared with a little sulphate of ammonia ; they 
were sent to me along with the West Indian guano for trial, by a 
dealer in this district, near the end of the turnip season. They show 
a similar result, being better than pure supeiphosphate, and as good 
as guano. There are also a few trials or the different manures 
that I was induced to purchase during the course of the season. I 
generally test all the manures that I use every season, and if I find 
that any manufacturer gives me a bad article one season, 1 buy no 
more from him. Those tried tliis year all show a pretty gooa re- 
sult, except the sewage manure, which is deficient ; I got it from 
HuU. The West Indian guano is also a failure. 

The conclusion to be drawn from the preceding experiments 
. appears to me to be this, that we need not now consider that a supply 
of miano is absolutely necessary for keepmg up the fertility of the 
soil, as there are other substancai at command by which it can be 
done equally well, and that it is only a question of relative cost. 
On tumipa— the crop to which by far the laigest quantity of the 
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wrtifidfll ixMiiiire deed in this district is at present applied — snpeiy 
phosphate and sulphate of ammonia are quite equhl to it ; on wheat, 
sulphate of ammonia is ^eatly superior to it ; <ni oats, there is not 
much difference between it and nitrate of soda; and on grass, nitrate 
of soda is better. It must also be taken into consideration, that 
though there is a rise in the price of nearly all the manures I tried 
since the time I bought them, the rise on the price of guano is 
relatively greater than on most of the others. This year I have 
paid 8 per cent additional for guano and nitrate of soda, and only 
5 per cent on superphosphate and sulphate of ammonia. Bape^ 
cake I can still buy at the same price. I believe that if it were 
possible to get a lar^r importation of nitrate of soda, and at a 
cheaper rate, it would be one of the greatest boons that could be 
rendered to agriculture. Tlie supply of it is said to be unlimited, 
and the cost to consist chiefly in the labour of preparing and trans* 
poi^ng it to the sea-coast. Now, could the means of doing these 
be improved, and the expense lessened, a reduction in the price of 
guano must soon follow, else the demand for it would quickly fall 
off. As it is, I believe that there will be much less of it used in 
proportion to other manures in the ensuing year than there used to 
be formerly.^ For my own part, for some'years Wk, nearly half 
of the artificial manures 1 bought every year consisted of guano, hut 
this year about four-fifths of meui consisted of other manures, and 
only one-fifth of guano. In this report the term g^nano always im- 
plies Peruvian guano, unless when otherwise menUoned. 


4.PPSVDIZ. 


More than a year having passed since the foregoing report was 
written, and as it may be interesting to compare the effects of 
the same manures on the various crops, in two years of different 
clisracter,^ I have been requested to add the results of the experi- 
ments which I carried out in 1858. 

The year 1857 was in this district pecnliarly favourable for 
applying manure as a top-dressing to the cered and grass crops — 
there having been a sufficient supply of moisture during the proper 
season of application, and, from the previous cold weather, the 
crops in general looked rather backward, and in need of assistance. 

The year 1858 was quite different in its character. All the crops 

more particularly the wheat — looked remarkably well in spmg ; 
but, during the next month or two^ the supply of moisture was too 
limited to enable any manure applied as a top-dressing to produce 
its full effect, even though the crop had been backwak-looking 
and in need of assistance ; but, as the wea^r at the san^ 
was seasonably mild, the crops continued to make very good pro- 
gress. . With regard to the turnip crop it was venr diffe^t. la 
1857 it made a very good start, and looked pro mising in t^ fint 
stages of its growth ; but it stopped all at once. la 1858 it nevef 
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looked worse than it did in the month of Augnst, but it then made 
a start and continued growing up till the New-Year, and tnmed 
out a very good crop. 

In selecting the manures to try against g^ano, I only made use 
of those which, in previous years, I had found to answer best. 
These I found te be nitrate of soda for oats ; sulphate of ammonia 
for wheat and barley ; nitrate of soda, or sulphate of ammonia, for 
grass ; and snrorphosphate, containing a per-centage of ammonia, 
for turnips and potatoes. So I condned my attention chiefly to 
these. 


Expsuxekt I. — On Potato Oats. Sown, 25th March ; the guano applied at 
time of sowing ; the nitrate of soda ttt three different times — viz. 13th May, 
26th May, and i2th June. Cut 17th August. 


No. 

Manana par Acre. 

Cost of 
Manun 
par Acre. 

ProduMof 
Good Com 
per Acre. 

Wfirt* 

£S. 

Weeper 

NosIl 

Value of 
Good Com 
per Aere. 

Produce of 
Light Com 
per Acre 

Weight or 
Light Com 
per BusA 



L. s. s. 

budi. lA 

lA 

a i>k 

L. X Is. 

busA lb. 

lA 

1. 

2 swt. Qtisao, . • 

18 0 

48 15 

42 

S 0 

8 19 0 

2 12 

88 

2. 

a ft Nltiats of Bods, 

1 8 2| 

46 4 

4H 

8 0* 

6 17 H 

1 6 

88 

& 

Kothini, • . . ^ . 

•• 

84 19 

42* 

S 0* 1 

5 4 11 j 

3 16 

86 


No. 

Price of 
Light Com 
per BusA 

Value eCLIgM Com. 

Preduoeof 
Straw and Chaff 


Valua of straw. 

Total Value of 

crop per Acrx 

Oaiaftwm 

Api^eatioa 


X D. 

X 

d. 

CwL sX 

X r. 


s. 

Asa 

X a 

1. 

2 4 

6 

6 

21 1 

1 8 

1 11 

8 

8 16 1 

13 3 

2. 

2 4 

2 

H 

20 8 

1 8 

1 11 

0 

8 10 10* 

7 10 

8. 

2 4 

8 

2 

14 4 

1 6 

1 1 

9 

6 14 10 

•• 


Experiment II. — On Potato Oats. Sown 27ih March ; the guano applied at the 
time of sowing ; the nitrate of soda at three dififorent times—- viz. 30th April, 
18th May, and 16th June. Cut 19th August. 


' 

Na 

Manurei parAerx 

Cost of 
Manure 
per Aorx, 

J 

Produoed 
Good Cora 
p«r Aura 

Weight 

Price per 
BuaA 

Value or 
Good Cora 
per Acrx 

Prodttoeof 
Light Cora 
per lore. 

Weiabtar 
Light Cera 
per Acrx 



A X a 

hush. lb. 

lA 

n 

A X ja 

busA lA 

lA 

1. 

2 owt Ousno^ . . . 

18 0 

86 0 

43 

oi 

6 11 0 

KWjl 

38 

2. 

llstNttrsUofSodi, 

18 2* 

40 0 

42 

m 

6 0 0 


87 

8. 

Nothing, 


30 0 

43 

8 1 

4 1> 6 

4 20 

38 


Na 

Wee of 
LtaauOorb 
pwBuaA 

ValneoftililriOoni. 


Prl^^ 

VahNOfilraw. 

Total Valua of 
O^per Aore- 

Gain from 
AplAleatioii. 

m 


X A 

ewx iX 

wmm 

inQQD 


a 


■o 

11 11 

26 1 

ID 



0 7 

tl 


U 8 

26 6 

ID 



10 H 

11 

m 

11 3 

20 0 

m 

1 10 0 
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Emarks on Nos. I. and II, — ^No. I. was made on the farm of 
Eccles, on strong clay soil, drained three years before, 4 feet deep 
and 28 feet wide, and limed with 7^ tons per acre the same year. 
Previous cropping : — 1857, pasture ; 1856, wheat; 1855, summer 
fallow; 1854, oata No. IL was made on the farm of Eccles>New< 
town, on a free clay soil, drained 20 feet apart ; had not been limed 
for twenty yeara Previous cropping : — 1867, grass — cut twice for 
soiling; 1866, wheat; 1855, Swedish turnip — ail carried off; 1854, 
wheat ; 1863, beans. It will be observed that there is a difference 
in the times when the nitrate was applied to Nos. L and II On 
the 30th April we had a pretty heavy shower, and 1 got the nitrate 
applied to No. IL while it was falling ; but, before 1 could 
apply it to No. I. it had cleared up, and the land was drying so 
quicaly that I considered there was not sufficient moisture left to 
wash it in. We had no more rain till the 13th May, which was 
rather late for the first application, and it will be noticed that the* 
earliest applied had decidedly the best relative effect. On the 
average of the two, the nitrate has the advantage over guano — on 
the one that was applied in proper time, a very decided one. This 
I believe is to be attributed chiefly to the dry character of the 
season. I have observed that, during a long course of dry weather, 
guano appears to exert little influence on the growth of the young 
plant, even though it is well mixed with the soil, and has had some 
influence on its previous growth during wet weather; while ni- 
trate, if it has once begun to take effect, does not seem to be much 
influenced by the subsequent character of the weather. This was 
very marked this year ; during the tracts of dry weather we had, 
I could not notice much ditmrence between the growth of the 
guano lots and those that had got nothing, while the lots that had 
got nitrate could be observed taking the lead ; but, whenever 
rain came, in a few days the guano was at once seen to be caus- 
ing a vigorous growth. 


ExpsannnTF III.— On Barlet. Sown, 16th April ; Nos. 1 and 2 applied at time 
of Bowing. No. 8 at three different times,— viz. 13th Hay, 26th May, and 12th 
June. Cut 18th August, 


No. 

Manum iMTim. 

Com of 
llanore 
per Acre 

Produce of 
Good Com 
per Acre 

Weight 

per 

Bush* 

Price 

'perBudi. 

Valueof 
Good Gem 

Produce 
of Light 
Com 

WeMt 
of L%bt 
perBusb. 


2 owt Qimno, and 2 ewt 
Salt 

L. a. D 

1 10 6 

tmk. lb 

48 14 

lb 

63| 

h a, 9. 

0 8 7* 

li. 1. u. 

7 ir 71 

bush, lb 

4 12 

lb. 

50 

1 


1 10 0 

40 40 

Mk 

0 8 8* 

7 10 3 

5 86 

50* 

8. 

ewt. Sulphate ef Am- 

momaa and 2 ewt. Salt, 

110 0 

48 88 

54 

0 8 8 

8 0 2 


48 

4. 

Kotbiuf 


85 11 

65 


HIM 


40 









SUBSTITUTES FOB GUANO. 


229 


Experiment 


No. 

Priw of 
Light Com 
par Uuah. 

Voluo of Light 
C'uru p«r Acre. 

Produce of 
eirow Olid Chaff 
per Acre. 

Price 
per Cwt. 

Value of Straw 
per Acre. 

ToUl Value ef 
Crop per Acre. 

Gain fW>m 
Application. 


u. 

D. 

L. ■. D. 

cwt. »t. 

■ 


L. 

a 

O. 

L. 0. 

D. 

■. n. 

1. 

S 

2 

0 13 5 

25 0 

H 


1 

11 

3 

10 2 


7 8j^ 

$. 

s 

2 

6 16 10 

22 4 

D 


1 

8 

n 

0 15 


0 H 

3. 

3 

0 

0 0 0 

26 6 

1 

8 

1 

12 

n 

10 2 

Ik 

7 7i 

4. 

3 

1 

0 12 0 

16 3 

1 

3 

1 

0 

6 

8 4 

6 



Remarks on No. III . — This experiment was "made on the farm 
of Eccles, on a piece of loamy clay soil, drained at 30 feet, and 
limed with 7^ tons per acre turee years before. Previous crop- 
ping: — 1857, beans; 1856, wheat; 1855, turnips — all carried off; 
1854, oats. Here it will be observed that guano and nitrate are 
nearly equal; both show a fair result. Dissolved bones do not 
answer so well. 

Experiment IV. — On Wheat (Browick Red). No. 1 was applied 27th April and 
harrowed in. Nos. 2 and 3 were applied at three different times, viz. 30th 
April, 13th May, and 4 th June. Tho wheat was sown on 22d October, after 
tares, and all manured with 5 cwt. per aero of ground rape-cake. Cut 16th 
August. 


No. 

Manures per Acre. 

Cost of 
Manure 
per Acre 

Produce of 
Good Corn 
per Acre 

Weight 

per 

Bmh. 

True 

,»er 

Bush. 

Vnlue of 
Oocd Com. 

Produce of 
Light Cora 



weight 
•'per «“»*»• 

1 . 

14 cwt. Gimno, .... 

1 cwt. Bulpliate of Am- 1 
nioiiia, ' 

L. fc 

1 1 

Buali. lb 

43 47 

lb. 

6 I 4 

s. l> 

5 0^ 

L. B. 0 . 

10 10 9 

Bush. lb. 

1 20 

lb. 

55 

2 . 

1 0 

43 0 

611 

,6 Oi 

10 15 101 

1 0 

55 

3. 

2 cwt. Sulphate of Am- 
iiionia, 

2 0 

44 32 

1 

1 ' 

' 6 0 

11 2 8 

0 46 

55 

4. 

Nutliuig, 

' * i 

41 28 

604 

4 114 

10 6 74 

0 30 

55 


No. 

Price of 
Light Corn 
per Bu»hol, 

Value of 
Llhlit Corn 
por Acre. 

Produce of 
Mraw A ('half 
per Atfo 

Pi ice 
per («t 

Value of 
Straw 
per Acre. 

IMal Value 
of Crop 
per Aero 

Lom fHnn 
Application. 

■H 

B 

|B| 

■9 




■1 


L. 0. 

n 

L. 

0. 

n. 

t. 

0. 



0 

8 




n 


1 6 

3 

13 

12 

0 

0 

H 


II 

0 





B 


2 0 

0 

13 

8 

10| 

2 

104 

M 

B 

0 





B 


2 10 

11 

13 

17 

3 

14 

H 

B 

H 

0 





H 


2 4 

0 

12 

11 

H 

- 

•• 


Remarks on No. IV . — This experiment was made on the farm 
of Eccles-Newtown, on a strong clay soil with a good open sub- 
soil, drained at 30 feet ; had got no lime for eighteen years. Pre- 
vious cropping : — 1857, tares; 1856, oats; 1855, grass, cut twice 
for soiling ; 1854, wheat. Here it will be observed that guano 
has rather the advantage over the sulphate of ammonia. In all 
my experiments on wheat, it is the first time this has o^urred. 
Neither of them bad thoir usual effect ; I never could notice any 
difference in the appearance of the manured and iinmanured lots 
. TEANS. -JANUARY 1860. Q 
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at any period of tlieir growth. The wheat was looking very well 
at the time they were applied, and they all turned out a bulky 
crop. They were all laid a little, but nothing to cause any 
injury. 


Expjsrimbnt V. — On Potatoes (Orkney Reds). Planted 13th April; manures 
all applied at time of planting ; lifted and weighed on 2d October. 




Ctnrt of 

Trodore 

Price 

Vkltie 

Prod. 

Value 

Total 


Oaln from 

No, 

Hftnureb per Acre. 

Hiinure 
IKT Aero 

of Hound 
P«)UtOOff. 

per 

Ton. 

por 

Aero. 

of Ida- 
OAMd. 

per 

Acre. 

Value 
per Acre. 

Applloa- 

tlon. 

— — 


U B. 

n. 

ton 

cwt. 

L. 

L. R. 

cwt. 

a. 

n. 

L. R. 

n 

L. a 

n. 

1. 

4 cwt. Otiuno. and 2 cwt. Balt, . 

2 18 

6 

9 

12 

40 

19 4 

14 

14 

0 

19 18 

0 

3 14 

6 

2. 

/2 cwt. Guano, 2 cwt. Sulphate! 
t (if Potasli, and 2 cwt. Salt, . i 

2 19 

0 

10 

S 


20 6 

16 

16 

0 

21 2 

0 

4 18 

0 

3. 

/ 6 cwt. of dissol?ed Bones, and 2 \ 

\ cwt. Salt, i 

2 16 

6 

8 

17 


17 14 

14 

14 

0 

18 8 

0 

2 6 

6 

4. 

8 cwt. Itape Cake, and 2 cwt. Salt, 

2 16 

6 

9 

0 


18 0 

16 

16 

0 

18 16 

0 

2 14 

6 


(3 cwt. Hape-Cake, 3 cwt. Dis-'j 














Bs 

< solved Bones, 4 st. Sulplmto > 
i. of Ammonia, and 2 cwt. Salt, 1 
j 6 cwt. Bailey's Manure, and 2 ) 
\ cwt. Salt, ; 

2 17 

8 

9 

19 


19 18 

8 

8 

0 

20 6 

0 

4 3 

9 

e. 

2 16 

6 

9 

12 


19 4 

4 

4 

0 

19 18 

0 

8 6*8 

7. 

Notldng, 



6 

9 

"i 

12 18 

1 7 

7 

0 

13 5 

0 




Experiment VI.— On Potatoes (White Rocks). Planted 21 st April ; manures all 
applied at time of planting ; lifted and weighed on 29th September. 


JXtk 

Manures per Acre. 

CORtOf 
Manure 
per Acre. 

Produce 
of Hound 
Potatoes. 

Price 

Ton. 

Value 

per 

Acre. 

Prod, 
of I)ls- 
eased. 

Value 

per 

Acre. 

Total 
Value 
por Acre. 

Gain from 

IiOfll. 

1. 

4 ewft. Cknao, .... 

1 >. R D 

2 18 6 

ton cwt. 

li. 

I.. • 

cat. 

R 1) 

L. R. a 

L. R. r 

L. B. J), 

11 16 

40 

23 12 

24 

24 0 

24 16 0 

2 0 0 


2. 

/ 2 cwt. GtMiBoand \ 

1 3 cwt. Suiph. of Potash, / 

2 19 0 

12 6 

.. 

24 12 

27 

27 0 

26 18 0 

3 2 6 


3. 

6 owt. Dissolved Bones, . 

216 6 

10 10 


21 0 

13 

13 0 

21 IS 0 


1 1 0 

4. 

8 cwt. Rape-Cake, . . . 1 
! ( 3 cwt. Rape-Cake, ! i 

2 16 6 

11 6 

•• 

22 10 

13 

13 0 

1 

23 8 0 

1 

0 9 0 


6. 

< 8 cwt Dissolved Bones, \ 
(. 4 st. Suiph. of Ammonia, 1 i 

2 17 8 

1 

11 6 

•• 

22 10 

16 

16 0 

23 6 0 

0 18 6 


6. 

7. 

i 

6 owt. Bailey’s Manure, . 
Nothing, 

1 2 16 3 

10 19 

9 15 

•• 

21 18 
19 10 

16 

10 

15 0 

16 6 

! 

22 16 0 

80 0 0 

0 2 0 

• • 


Remarks on Nos, V, and VI, — No. V. was made on the farm 
of Eccles, on an open clay soil, with a good subsoil, drained at 30 
feet. Previous cropping:— 1857, oats; 1866, pasture; 1866, bar- 
ley ; 1854, white turnip, half eaten on the ground. There was no 
farmyard manure applied to the potato crop. No. VI. was made 
on the farm of Eccles-Newtown, on an open clay soil, drained at 
20 feet. Previous cropjping : — 1857, wheat ; 1856, beans ; 1855, 
wheat; 1854, tares. Iwelve cart-loads of well-rotted dung were 
applied on the stubble in the autumn, and ploughed In. Taking 
tue average of these two experiments, the mixture of guano and 
sulphate of potash leaves decidedly the best result. Last year the 
same mixture was a comparative failure, while the year Wore it 
was again the best. Sulphate of potash seems to be very variable 
in its action on the potato crop. Of the others, guano is the best, 
though the mixture of rape-cake, dissolved bones, and sulphate of 
ammonia is not much behind it. 




SUBSTITUTBS FOR GUANO. 


231 


Expebiicbnt VIL>~>On Gras& No. 1 was applied on the 80th April. Nos. 2 and 
3 were applied at three different times — ^via. 30th Aprili 18th May, and 12th 
June. Cut Ist July ; weighed 27th July. 


Ho. 

Hantirea per Acre. 

Coat of 
Manures 
per Acre. 

Produce * Price per 
of Xlay. 1 Ton. 

Total 

Value. 

liowfrom 

Applica- 

tion. 

1. 

3 cwt. Guano, . 

L. B. o. 

2 2 0 

tun. cwt. L. s. 0. 

1 16 3 10 0 

L. 8. 0. 

6 2 6 

L. 8. 0 

18 0 

2 

2 cwt. Nitrate of Soda, 

2 10 

2 0 1 ... 

7 0 0 

0 9 G 

8. 

2 cwt. Sulph. of Ammonia, 

2 0 0 

1 17 1 ... - 

6 9 6 

0 19 0 

4. 

Nothing, .... 

... 

1 11 1 ... 

5 8 6 

... 1 


Remarks on No. VII . — This experiment was made on the farm 
of Eccles, on a loamy soil, drained at 30 feet. Previous cropping : — 
1857, wheat; 1856, white turnips — all carried off; 1855, oats; 
1854, pasture. The grass was rather thinly planted, but all the 
lots were pretty equal in that respect It was too dry weather for 
top-dressin^r grass, consequently all the manures show a loss, but 
the nitrate is much better than the guano. 


Experiment VIII>— On Swedish Turnip. Sown 12th May ; manures all applied 
at same time ; lifted and weighed on 10th January. Made on the farm of 
Ecoles, on a free clay soil, with a good subsoil, drained at 30 feet, and limed 
with tons per acre four years &fore. Previous cropping : — 1 ^57, wheat ; 
1856, tares ; 1855, barley; 1854, turnip. In addition to the special manures, 
it all got 15 loads dung per acre at the time of sowing. 

Msnurss per Acre. 

No, 1. — 2 cwt Guano, 1 

„ 2. — 3 cwt. Dissolved Bones, ... 1 

„ 3. — 2 cwt 6 st. Dissolved Bones nud Sulplmto ) , 

of Ammonia mixed, 10 to 1, . y ‘ 

„ 4.-4 cwt liape-Coke, 1 

„ 6. — Nothing, 


Coat per Acre. 

0 . 

0 
0 


7 6 


Produce per Acre. 
Tons, cwt St. 
21 0 0 
22 2 4 

18 15 0 


20 12 
17 5 


Experiment IX. — Oh Swedish Turnip. Made on the same field as No. VIII., 
and sown and lifted the same day ; but it got no farmyard manure, and double 
quantity of the specials. 


Mauurei per Acre. AT®" 

L. S. D. 

No. 1. — 4 cwt. Guano, 2 16 0 

„ 2. — 6 cwt. Dissolved Bones, . . . 2 14 0 

„ 8. — 5 cwt 4 St. Dissolved Bones and Sulphate > <> n 
of Ammonia, 10 to 1, . . . 

„ 4.-8 cwt Rape-Cake, 2 14 0 


Produce per Acre. 
Ton. cwt. 

22 10 

20 5 

18 0 

19 10 . 


Expxrimsht X.— On Purple-Top Yellow Turnip. Sowi^lUh June ; lifted and 
weighed 10th November. Made on the farm of Eccles, on a strong clay soil, 
that I believe hod never grown turnip before. Drained at 28 feet, and limed 
with 8 tons per acre four years betbre. Previous cropping; — 1857, wheat; 
1856, beans; 1855, wheat; 1854, Imre fallow. In addition to the special 
manures it all got 20 cart-loads of dung on the stubble, and ploughed 1^2 inches 


Manures per Acre. 

No. 1.— 2 owt Guano, 

„ 2.-8 owt Dioaolved Bones, 

„ 8 . — 2 cwt. 6 at Dissolved Boi 
of Ammonia, 10 to 3, 
„ 4.-4 cwt. Rape- Cake, 

„ 5.--Nothing, . . . 


Doit per Acre. 

Produce per Acre. 

L. B. 0. 

Ton. 

cwt. 

It. 

18 0 

11 

7 

4 

17 0 

32 

17 

4 

17 6 

15 

2 

4 

3 7 0 

13 

2 

4 


9 

10 

0 
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Experiment XL— On White Globe Turnip. Sown 28d Juno ; lifted 17th No- 
yember. Made on the same field as Na X., and got the same quantity of 
fimnyard manure. 


Manures per Acre. 

No. 1. — 2 cwt. Guano, 

„ 8 cwt. Dissolved Bones, 

n S . — 2 cwt. 6 st. Dissolved i^nes and Sulphate 
of Ammonia, 10 to 1, 

„ 4. — 4 cwt. Bape-Cake, .... 

„ 5. — Nothing, 


Cost per Acre. 

Produce per Acre. 

L. a D. 

Ton, cwt. el 

18 0 

12 15 0 

17 0 

13 17 4 

jl 7 6 

12 7 4 

17 6 

12 2 4 

... 

10 12 4 


Experiment XII.— On Purple-top Yellow Turnip. Sown 19th Juno; lifted 
20th November. Made on the farm of Eccles-Newtown, on a poor light soil 
with a moorland subsoil. Previous cropping: — 1857, oats; 185(5 and 1855, 
pasture ; 1854, barley. In addition to the special manures it got 12 cart-loads 
dung at the time of sowing. 


Manures per Acre. 

No. 1. — 2 cwt. Guano, .... 

„ 2. — 3 cwt. Dissolved Bones, 

„ 3. — 2 cwt. 6 st. Dissolved l^nes and Sulphate 
of Ammonia, mixed 10 to 1, 

„ 4. — 4 cwt. Rape-Cake, 

„ 5. — Nothing, .... 


Cost per Acre. 
L. R. D. 

1 8 0 
17 0 

I 1 7 6 
17 0 


Produce per Acre. 
Tone. cwt. st. 

11 5 0 . 
11 5 0 

13 0 0 

10 2 4 
9 5 0 


Experiment XIII. — On White Globe Turnip. Sown 2l8t June; lifted 11th 
January. Made on the same field as No. XII., but the land was a little better 
in quality, and on a better subsoil. It got 15 loads dung on the stubble in 
autumn. 


Manures per Acre. 

No. 1. — 2 cwf. Guano, . . . . 

„ 2. — 3 cwt. Dissolved Bones, 

„ 8. — 2 cwt. 6 st. Dissolved Bones and Sulphate ) 
of Ammonia, mixed 10 to 1, j 

„ 4. — 4 cwt. Rape-Cake, 

„ 5.— Nothing, . . . . 


Cost per Acre. Prodtice per Acre 


L. 

a 

o. 

Tons. 

cwt. 

1 

8 

0 

1(5 

10 

1 

7 

0 

17 

0 

1 

7 

6 

15 

10 

1 

7 

0 

17 

5 


... 


12 

7 


Average Result of the Srx Experiments on Turnip. 


No. 

Guano. 

Dissolved Bonea 

DiSRolred Bones 
and Siilph. of A m. 

Rape-Cake. 


Tons. 

cwt. 

st. 

Tons. 

cwt. 

st. 

Tons. 

cwt. 

st. 

Tons. 

cwt. 

st. 

8 

21 

0 

0 

22 

2 

4 

18 

15 

0 

20 

12 

0 

9 

22 

10 

0 

20 

5 

0 

18 

0 

0 

19 

10 

0 

10 

11 

7 

4 

12 

17 

4 

15 

2 

4 

13 

2 

4 

11 

12 

15 

0 

18 

17 

4 

12 

7 

4 

12 

2 

4 

12 

11 

6 

0 

11 

5 

0 

13 

0 

0 

10 

2 

4 

13 

16 

10 

0 

17 

0 

0 

15 

10 

0 

17 

5 

0 


95 

7 

4 

97 

7 

4 1 

92 

15 

0 

92 

14 

4 


15 

17 

7 

16 

4 

4 

15 

9 

1 

15 

9 

0 


Semarks on Turnip Experiments. — Nos. 8 and 9 brairded very 
well, and escaped the ravages of the fly, so prevalent in this district 
that season, and were free from blanks. Nos. 10 and 1 1 also brairded 
pretty well ; but during the ungenial weather we had in July, they 
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stood still completely ; and being on very stiff land, and rather late 
in being sown, they did not, like the turnip crop in general, make 
up in the autumn for the lost growth in July. l^s. 12 and 13 
suffered severely from the ravages of the fly, and were very blanky : 
so 1 do not think that the same reliance can be placed on the results 
of the four last experiments as on the two first The manure 
applied to No. 3 in all the trials was prepared by mixing 10 cwt. 
dissolved bones with 1 cwt. sulphate of ammonia a month or two 
before it was used. This, it will be seen, is not so good as the bones 
alone. Last year the addition of sulphate of ammonia to super- 
phosphate in the same proportion was an improvement to it ; but 
the superphosphate used coiitained no ammonia. This year I used 
pure dissolved bones, which, as will be seen by the analysis an- 
nexed, contained 24 per cent of ammonia. This will account for 
the addition of the sulphate being of no use. 

Upon the whole, the experiments of this year do not show any 
great discrepancy with those of the preceding year, but mostly go 
to support the results then arrived at. They show that, should the 
supply of guano be stopped, or the price of it be kept too high, we 
have now other manures at command, equal to it in their effect on 
all the crops usually grown in this country. This consideration 
will contribute to limit the consumpt of guano next year : while it 
has only been reduced in price £1 per ton since 1857, nitrate of 
soda has fallen .^^4 per ton, and dissolved bones and superphos- 
phate from i?l to per ton, which makes them relatively now 
very much the cheapest 

Analysis by PnorESsoB Anderson or the Dissolved Bones used in all 


TDE ABOVE EXPERIMENTS. 

Water, ...... 18.63 

Organic Matter, ..... 22.71 

Biphosphate of Lime, equivalent to 13.13 Bono Phosphate,) g 

made soluble, ....)* 

Insoluble Phosphates, . , . • 25.17 

Sulphate of Lime, ..... 27.18 

Alkaliue Salts, ..... 1.5S 

Sand, ...... 1.82 

100.00 

Ammonia, .... 2.59 
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On thb composition and QUALITIES of DIFFERENT RINDS 
OF OIL CAKE * 

By PitOFESSOB Andfrson, M.D., Chemist to the Society. 

The progress of agriculture, and the system of high farming, 
which have had so remarkable an effect in increasing the use of 
artificial manures, have operated in a similar manner on the 
feeding of stock, and stimulated to an extraordinary extent the 
demand for imported, and what, as distinguished from the ordinary 
farm crops of this country, may with some degree of justice be 
termed artificial cattle«foods. So general has the use of these 
substances become, that on almost every farm where the feeding 
of stock is extensively practised, purchased food, vrhich is almo^ 
entirely of foreign growth, is consumed to a greater or less extent. 
It is remarkable also that while the market price of the great 
staple crops of this country, and more particularly of the cereals, is 
not advancing, that of the imported cattle-foods, and especially of 
oil-cake, has undergone a decided increase ; and as, in spite of this 
rnhanced price, there has been a material addition to the quantity 
consumed, it must be inferred that its use has been found pro- 
fitable. 

The consumption of oil-cake in this country has now reached 
an extent of which few persons are aware, and it may be a matter 
of some interest, if, by way of introduction, I enter into some 
statistical details on this point. The supply consists partly of 
imported, and partly of home-made cake. The quantity of the 
former, including rape-cake, and all other descriptions imported 
during the eleven years ending 1858, has been — 


1848, 

Tons 

78,02.9 

1854, 

Tons 

76,280 

1849, 

59,462 

1865, 

80,659 

83,256 

1850, 

65,055 

1856, 

1851, 

55,096 

1857, 

99,265 

1862, 

53,616 

1868, 

80,629 

1858, 

64,475 



The average of the first four of these years gives 63,255 Ions, and 
of the last four 86,952 tons ; so that within that period there has 
been an increase to the extent of more than 35 per cent. An exact 
estimate of the value of this quantity cannot be formed unless we 
know bow much consisted of rape and other inferior cakes, but 
as the quantity of these is small, I believe a very close approxi- 
niation to the truth may be obtained by assuming the average 
price of £8 per ton, giving £687,616 for the annual value of 
imported cake. 

* Address delivered at the Monthly Meeting, lith December 1859. 
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There is no means of ascertaining directly the quantity of cake 
manufactured in this country ; but it may be estimated indirectly 
with considerable accuracy from the imports of the different kinds 
of oil-seed. In the following table are given the quantities of 
linseed and rape Imported in each of the last fifteen years : — 


LiiiReed. 

1844, 616,947 qre. 

1846, 666,798 „ 

1846, 606,141 „ 

1847, 439,612 „ 

1848, 799,660 „ 

1849, 626,495 „ 

1850, 608,984 „ 

1851, 630,471 „ 


Rape-seed. 


68,884 qre. 

1852, 

47,677 „ 

1853, 

87,662 „ 

1854, 

47,623 „ 

1855, 

79,970 „ 

1856, 

29,480 „ 

1867. 

107,029 , 

1858, 

82,394 „ 



Linseed. Rape-seed. 

. . .799,402 qrs. 146,230 qre. 
,1,035,335 „ 86,816 „ 

...828,618 „ 103,166 „ 

..756,961 „ 162,363 „ 

,1,180,180 „ 264,920 „ 

.1,051,118 „ 220,496 „ 

.1,017,844 „ 216,927 „ 


Taking the average of the first four and the last four years of 
this period, we have — 

Jiinseftd. Bupe-aeed. 

Average of the four years ending 1847, 554,848 qrs. ... 62,936 qrs. 

„ „ „ 1868, . 1,001,562 „ ... 210,173 „ . 


showing that^he imports of linseed are now nearly twice, and of 
rape more than three times as great as they were at the com- 
mencement of the period. In estimating the quantity of oil-cake 
yielded by these seeds, it must be borne in mind that linseed is 
used {or other purposes besides those of the oil-crusher ; but the 
i|uantity diverted to these uses is not large, and I have ascertained 
from the best information at my disposal, that the linseed grown 
in this country, and of which no account is taken above, will be 
sufficient to cover all that is used for seed, in medicine, &c., leaving 
the whole of that imported, free for the manufacture of cake. At 
53 lb. per bushel, which is rather a low average, 1,001,552 quar- 
ters of linseed must weigh 189,568 tons, whidi, allowing 25 per 
cent for loss of weight In the process, must yield 142,156 tons of 
cake, which, at the average price of £9 ner ton, must bo worth 
^1,279,404. Rape-seed usually weighs from 49 to 60 lb. per 
bushel, and at the latter weight, 216,173 quarters must weigh 
38,660 tons, and yield 28,950 tons of cake, costing, at £5 per ton, 
£144,750. 

The whole value of the oil-cake annually consumed in this 
country must therefore be as follows : — ^ 

85,952 tons imported oil-oake of all kinds, at £8, . . £687,616 

142,156 „ home-made Unseed cake, at £9, . . . 1,279,404 

28,950 „ „ rape-cake, at £5, ... ^64,750 


Total, 


£2,111,770 


It is to be observed that the prices hero assumed are consider- 
ably under the average of those which the farmer would at present 
pay, good linseed cake ranging from «£^9, 10s. to JPIO, 10s, and 



236 


DIFFERENT KINDS OF OIL-CAKiU 


rape-cake from <£*5, Sa. to £5j lOs., but I have preferred to err 
ou the safe side. 1 have also taken it for granted that the whole 
of the rape-cake, both imported and home-made, is used for feed- 
ing, which is not correct, because some of it is employed as a 
manure. The quantit}” consumed in this way cannot oe ascer- 
tained, but it is not very large, and is probably counterbalanced 
by small quantities of cake made from other seeds, such as hemp, 
sunflower, &c., which are not included in the foregoing estimates.* 
From these data it appears that the farmer is at the present mo- 
ment spending nearly as much money on oil-cake as on guano. I 
find, in fact, that the average quantity of guano of all kinds im- 
ported into this country and retained for home consumption, during 
the four years ending 1858, has averaged 24«5,802 tons, and this 
at dPll per ton, which, considering the large quantities of inferior 

f uano, is a fair estimate, is worth o£^2,703,822 ; but as it is well ^ 
nown that during these years the importations were greatly in 
excess of the demand, and stocks accumulated in this country, it 
is probable that the actual expenditure fell considerably short of 
this sum. 

No facts are better calculated to imfn*ess upon us the importance 
of a proper knowledge of the composition and qualities of different 
kinds of oil-cake than these statistics, which show us that the 
farmer is every year depending more and more upon such sub- 
stances for the manufacture of the beef and mutton we consume, 
and indirectly, of course, also, for the supply of manure for his 
crops. The interest attaching to it must be still further increased 


* It may be iuteresting in this locality if 1 add the imports into Leith during the 
last ten years : — 


1850, 

. , 4062 Tons. 

1856, , 

. . 6104 Tons. 

1851, 

S2S3 

fy 

1857, . 

3889 

1852, 

. . 4315 

yy 

1858, . 

5654 „ 

1853, 

. . 6C77 

if 

1859(uptillDec.l2), 7107 „ 

1854, 

5553 

yy 


- - - - 

1855, 

6081 

u 

Average per year, 5268^ „ 

Importations of Linseed-Cakes and Bape-Cake into Leith during the last six 

years : — 








Liu8eed-Cake 

Rape-Cake. 

1854, 



8358 Tons. 

2195 Tons, ‘ 

1855, 



8410 „ 

1671 „ 

1856, 



4230 „ 

1064 „ 

1857, 



2853 „ 

1586 „ 

1858, 



8697 „ 

1957 „ 

1859, 



8901 „ 

8206 „ 


Average per year, 

. 

84Mi „ 

2oSi „ 


These numbers are interesting, because they show that the rape-cake imported 
into Leith bears a very high ratio to the linseed-coke, and that the farmers of tbis 
neighbourhood are fully alive to the advantages ; and also because they indicate the 
effect which the short cinp of this season has already had in increasing the imports, 
and that the quantity which will be used duiing this winter wiU be greatly above 
the average. 
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in a season like the present when the crop of turnips^ straw, hay, 
and almost every other native cattle food is so greatly under the 
average, that all feeders, whatever their usual practice may be, 
will be forced to have recourse to some kind of imported food, 
among which oil-cake, which has been so long recognised as a safe 
and useful article, will no doubt obtain a preference. 

It is not my intention on the present occasion to enter into any 
general disquisition on the economic uses of oil-cake, or to discuss 
the question on which so much difference of opinion exists among 

f )ractical men, as to whether it is roost profitable to depend on 
lome-grown or purchased food ; or whether, as has been maintained 
by some individuals, the latter is not a source of positive loss. I 
fully admit the importance of these questions, aud though their 
discussion would bring out many points of interest, they are for- 
eign to my present object. It must be observed, however, that 
on theoretical grounds their high nutritive value admits of no 
question, and the statistics just given must be taken as afibrding 
very strong evidence that theory and practice are at one on this 

E oint. The progress of agriculture during the last twenty years 
as forced the^ farmer to watch, much more carefully than he 
ever before did, the effects produced by all the articles, whether 
of food or manure, which he employs, and to attend more minutely 
to their economy ; and it is inconceivable that, during the very 
time when accurate experiment has come to be almost a part of 
his business, he shoula have doubled his consumption of those 
kinds of food, if their use were actually unprofitable. The compara- 
tive profit derivable from oil-cake and home-grown food is a 
question of much greater nicety, and to which no general answer 
can be given, for it depends on an infinity of circumstances vary- 
ing in every possible way, and producing opposite results in dif- 
ferent cases. With these points, however, I have at present nothing 
to do. I am content with the fact, that a very large quantity of 
oil-cake is annually consumed, and my object is to point out to the 
farmer the nature of that article, the precautions to be adopted in 
its purchase, and to bring under his notice such kinds as are little 
known, and of which it might be advantageous to encourage the 
manufacture. I have at different periods published in the Transac-- 
tions of the Highland Society many analyses of different kinds of 
linseed-cake, and of such rarer varieties as came under my notice, to 
which it will not be necessary for me to recur in detail. I have 
since obtained a considerable number of other kinds, some of them 
through the kindness of Professor John Wilson, who got a number 
of sampie-oakes, which had been pressed at one mill from ner- 
fectl^ genuine seeds, and whjch are therefore valuable as standard 
specimens. 

Linseed OiUcake . — Linseed cake, which is the staple, and much 
more extensively consumed than any others, when of good quality, 
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differs but little in composition. The averages deduced from a 
large number of analyses is — 


Water, ...... 10.79 

OU 12.47 

Albuminous compoilnds, . . . . 28.53 

Mucilage, sugar, Ac., .... 85.78 

Fibre, • . . . . . . 6.82 

Ash, 6.11 


100.0 

Nitrogen, ...... 4.56 

The ash conttdns — 

Earthy phosphates, ..... 2.92 

Phosphoric acid combined with the alkalies, . 0.88 


Particular samples, of course, vary to some extent from this 
standard, but the difference is not very large, and chiefly affects^ 
the proportion of oil, which is generally rather lower in British- 
made cake, owing to the superiority of the machinery used in the 
oil-mills of this country. When the oil is low, it will in general be 
found that the albuminous compounds are above the average. In 
judging of the value of any cake, attention must be directed to the 
oil and albuminous substances in the first instance, but it is also im- 
portant to observe that the fibre and ash should not be large. 
An excess of the former generally indicates the presence of some 
foreign matter, and of the latter, that the cake has been made from 
dirty seed, probably containing a quantity of sand, and in that 
case it is ol^ectionable from its tendency to {Utodnoa naitBitinal irri- 
tation in the animals fed on it In ertigmtiiig the value of any 
sample, however, it wilt not do to rely exclusively on the analysis, 
for instances occur in which a cake may have a composition 
but little different from the average, and yet be of inferior quality. 
A remarkable instance has lately come under my notice, in which 
a sample, giving the following results, was analysed : — 


Water, 




9.04 

Oil, . 




9.80 

Albuminous compounds, 




27.75 

Mucilage, sugar, &c.. 




85.98 

Fibre, 




5.25 

Asb, .... 




12.78 

100.00 

Nitrogen, 

• 

• 

• 

4.44 

The ash contains — 

Earthy phosphates, . 

• 

• 

• 

1.99 

0.95 

7.06 


On examining the sample, it was at once apparent that, notwith- 
standing these resnlts, it was extremely impure, jand contained a 
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large quantity of grass and other seeds, among which I detected 
some grains of what appeared to be blighted rye. 

Owing to the general similarity in composition of many kinds 
of seed, it is perfectly possible that an oil-cake may be adulterated 
to a very considerable extent without its being apparent in the 
analysis, and henee it is necessary to submit the sample to a very 
careful examination before forming an opinion on this point. 

The question of the adulteration of linseed-cake is considerably 
narrowed b^ an important commercial consideration. Tt yields an 
oil distinguished by its tendency to harden into a solid varnish, 
and hence called a drying oil ; and it is impossible to adulterate 
this oil with any other without producing such a deterioration of 
its characteristic properties as to be immediately obvious. Hence 
linseed oil-cake is never adulterated with another kind of oil-seed ; 
but when an admixture occurs, it is usually with some cheap non- 
oleaginous seed, and most generally with grass seeds. In the great 
majority of instances in which this occurs, the seeds have not been 
deliberately added as an adulteration, but are due to the careless 
cultivation of much of the linseed used abroad. It is difficult, of 
course, to forhi an opinion as to when inferiority due to dirty 
seed ceases, and positive adulteration begins ; nor is the determina- 
tion a matter of much importance in a practical point of view. 

In judging, therefore, of the goodness of the cake, attention 
must be paid to its general appearance. It should be in liard 
well-pressed cakes, which show no tendency to split into layers. 
Its colours should be reddish, and, when broken across, its appear- 
ance should be uniform, and the smooth and glistening outer coat 
of the seed should be apparent It should then be carefully ex- 
amined for foreign seeds. Among these are fremiently found small 
black seeds, which are hard, and have not been broken in the mill. 
These are often considered by the farmer to be injurious to the 
cattle ; but it does not appear that this opinion is well founded, 
for they belong to various species of Polygonum, a genus which is 
not poisonous. They are objectionable, no doubt, because they 
are indigestible ; and as they are so small that no ^fficulty would 
be experienced in separating them from the linseed, they are an 
indication of dirty seed ; and where they are abundant, it is not 
uncommon to find the quantity of sand large. • Grass seeds, frag- 
ments of flax-straw, and of the capsule in which the seeds are con- 
tained, may all occasionally be observed, and, when they are 
abundant, should be noticed. As far as possible some jqdgment 
should be formed as to the proportion in which these substances 
are present ; and as gprass seeds resist to a considerable extent the 
crusning process, they may«#with patience be picked out in consider- 
able quantity. Some of the cake should then be reduced to powder 
and mixed with cold water, when it ought to form a thick and 
firm paste j and if they be used in the proportion of one hundred 
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grains of cake to an ounce of water, the paste should be so stiff as 
to retain the form into which it is made. This character is of great 
importance, because almost every other seed which can be used as 
an adulterant diminishes the stiffness of the paste ; and the only 
other substances which possess a sufBciently mucilaginous character 
are oily seeds, which cannot well be mixed with it. The general 
appearance of the paste — its peculiar colour and texture — are also 
characteristic. Of more strictly chemical tests there are few to be 
relied upon. One of the best is to mix a small quantity of the 
paste with a dilute solution of caustic potash ; if the fluid acquires 
a yellow or green colour, something is wrong ; but, on the other 
hand, adulterants may be used which fail to give any indication 
with potash. 

While attention to these points will enable the observer, in 
many instances, to detect the inferiority of an oiheake, it is no un- 
frequent occurrence to find specimens in which the eye detects 
nothing amiss, but which analysis shows to be inferior. Not long 
since I examined a sample which was particularly well pressea, 
was in remarkably neat cakes, and showea to the naked eye not the 
slightest appearance of foreign seeds, but analysis proved its com- 
position to be as follows: — 


Water, 



10.81 

Oil, . 



9.01 

Albuminous compounds. 



21.35 

Mucilage, sugar, &c., . 



39.96 

Fibre, . , 



. 9.36 

Asb, . ^ . . 



9.51 

100.00 

Nitrogen, 

. 

. 

. 3.41 


The small proportion both of oil and albuminous compounds in 
this sample is remarkable, the latter being as much as seven per 
cent below the average. It was afterwards so far explained by 
information I received, that, at the mill where it was made, it was 
the practice to mix with the linseed a small quantity of bran or 
thirds, not as an adulteration, but because it bad been found that 
the seeds pressed better, and gave a larger yield of oil. On exa- 
mination with the microscope, 1 found that it did contain some 

i granules of starch, apparently of wheat, but the quantity was not 
arge, and I can scarcely imagine that this was tlie sole cause of 
the small proportion of albuminous compounds. Other instances 
of cakes of similar composition have come under my notice. 

Rape-Cake . — The use of rape-cake for feeding has become veir 
common in this country of late years, and bids fair to extend itself 
still further, as the results obtained from its use have been very 
favourable, where proper precautions have been taken. Its com- 
position may be best judged of from the following ana|ysea No. 1 
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was made from German rape grown on the Eyder, and is one of 
the sample-cakes I owe to Professer. Wilson. No. 2 is described as 
best quality green rape-cake made expressly for feeding. 

I. It 

6.95 10.43 

8 63 12.50 

29.75 27.68 

38 72 29.76 

7.30 12 47 

8.66 7.17 

100.00 100.00 
Nitrogen, .... 4.76 4.43 

The ash contains — 

Earthy phosphates, . . . 2 93 2.32 

Sand, .... 1.24 0.63 

The composition of this cake does not differ materially from that 
of linseed. It differs from it, however, in its peculiar bitter taste, 
which is immediately distinguishable, and makes it at first 
less palatable to cattle. It Is also more liable to adulteration, for 
the pecnliarity^of the oil, which restricts the number of adulterat- 
ing substances that can be used with linseed, does not exist here, 
and other oleaginous seeds may be mixed with it without appre- 
ciable injury to the quality of the oil. On the other hand, the low 
price of the oil and cake prevents the use of all but the cheapest 
materials for this purpose. 

Eapc-cake of good quality is distinguished by its greenish colour, 
and by its more mottled appearance. When broken, the yel- 
lowish pieces of the inside of the seed, and the dark fragments of 
the outer coat, may often be very distinctly seen. When mixed 
with water in the proportion of a hundred grains to the ounce, it 
forms a semi-fiuid paste, which runs like a thick fluid. The 
general colour is pale, studded with the dark-brown particles of 
the outer husk. Its smell is oleaginous. Caustic potash gives a 
strong green colour. These qualities vary considerably in different 
samples, and sometimes the general colour of the cake is brownish 
and very uniform, and a good deal appears to depend on the way 
in whicli the seed has been pressed ; but when made into a paste^ 
with water, its appearance is very characteristic^ and cannot well 
be confounded with that of other common cakes. • 

The chief adulteration of rape-cake is with mustard. It is pro- 
bable, however, that the substance used is not the entire mustard- 
seedj but the dross obtained in preparing it for table use. This 
consists chiefly of the external coat of the seed, and hence is dis- 
tinguished by a comparatively large proportion of fibre. 

The two following analyses of cakes, made from brown and ;pel- 
low mustard dross, will serve to illustrate their general composition. 


Water, 

Oil, . 

AlbiimixiouB compounds, 
Mucilage, sugar, &c., 
Fibi-o, 

Ash, . 
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Brown. Yellow. 

8.44 8.76 

6,79 6.91 

28.87 19.81 

24.98 33.91 

22.27 26 16 

18.70 6.45 

100.00 100.00 

Nitrogen, .... 3.82 3.17 

The ash contains — 

EartLy phosphates, . . . 1.68 1.90 

Sand, .... 8.07 .64 

It will be obvious that, though the proportions of the constitu- 
ents of these substances differ considerably from those of rape- 
cake, there is nothing to prevent their being mixed with it to the 
extent of 1 0, 20, or even 30 per cent, without producing an effect on 
the analysis sufficient to attract attention. Nothing, however, is 
easier than to detect mustard in a cake ; all that is necessary is to 
mix it with a sufficiency of cold water to form a soft paste, and 
leave it for some time, when the pungent smell of mustard will 
become more or less apparent. If the quantity is large, it can be 
detected almost immediately ; but in all cases it is advisable to leave 
it for some hours, as the smell becomes more and more apparent, 
but after eix or eight hours it begins to diminish again. Mustard- 
dross, when mixed with water, does not form a paste, but the par- 
ticles sink to the bottom, and leave the water above with a more 
or less yellow colour. As it consists chiefly of the husk of the 
seed, it can be detected by the unusually large quantity seen in the 
paste formed by mixing the suspected rape-cake with water. It 
may also be distinguished by its microscopic characters, which are 
\ery difierent from those of rape. 

Of late years, seeds have been imported into this country under 
the name of rape which belong to an entirely different plant. 
Those are occasionally mixed with true rape, and sometimes sub- 
stituted for it ; and as their properties are highly deleterious, it is 
right that they should be guarded against ; and bad effects have 
already occurred from their use. The seed in question is imported 
from the East Indies, and is commonly known as East Indian rape. 
Three different kinds at least have been imported — Calcutta rape, 
which is a small round seed not unlike the true rape, but more 
grey and less polished on the surface ; Brown Guzerat rape is a 
somewhat larger seed, of a bright brown externally, and yel- 
low inside : and Yellow Guzerat is a fine yellow colour both 
outside and inside. The confusion of these seeds with rape is an 
interesting illustration of the evil consequences resulting from the 
neglect of science on the part of commercial men. Had they con- 
sulted the botanist, they would have learned that these seeds could 


Water, . . 

Oil, . 

Albuminous compounds, 
Mucilage, sugar, &c , 
Fibre, 

* Ash, 
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not possibly be rape^ because that plant is not a native of tropical 
climates^ and that they must belong to some other genus. In 
fact, on examining the microscopic characters of the seed, I satis- 
fied myself that it belongs to the genus Sinapis, which includes 
mustard and similar plants. The seeds are excessively pungent to 
the taste, and, when "moistened with water, soon exhale the mus- 
tard smell. 

An analysis of cake made from Calcutta rape gave — 


Water, . 

Oil, . 

Albuminous compounds, 
Mucilage, sugar, &c., . 

Fibre, . 

Ash, 



7.93 

13.88 

81.79 

20.26 

12.59 

13.67 

Niti’ogen, 


. 

100.00 

6.09 

The ash contains — 




£a4hy phosphates, 

Sand, . . 


• 

.54 

2.48 


And its general resemblance to true rape-cake isvery great, its colour 
being similar, and its appearance completely that of a good cake. It 
was not without interest that I noticed, a few months since, a case 
in tlie neighbourhood of Gloucester, in which an action was brought 
against the manufacturer of a rape-cake which had occasioned the 
death of some cattle. The cake was examined by Dr Voelcker, and 
declared to contain mustard. The manufacturer, in his defence, 
asserted that he had used East India rape, and I immediately recog- 
nised the seed, which I had ascertained to be a species of mustard. 
It is not at all improbable that similar cases have occurred before, 
and it is fortunate that we possess an easy and infallible method 
of detecting sucli impurities. 

Popp^ake . — ^The manufacture of poppy-cake is carried on to 
a considerable extent on the Continent, and it is occasionally im- 
ported into this country, though not in any great quantity. Thp 
imports of the seed are also small. The sayiple cake which I 
examined was manufactured in this countiy ; it contained — 


Water, ...... 6.56 

Oil, 11.04 

Albuminous compounds, . 84.08 

Mucilage, sugar, Ac , . . 23.25 

Fibw, 11.83 

Ash, . . # . . . 13.79 

Tooloo 

Nitrogen, . . . . .* 



mma&mt tamm m tmmm 


m 

Tbe luih contaiQB— 

Barthy r^osphatefl^ .... £.28 

San^ ...... 8.77 

Poppj^cake has generally a pale greenish grey colour. Its 
cross fracture has a very uniform appearance, and its powder is 
nearly white. Its smell is somewhat oily, and its taste bland and 
pleasant ; mixed with water, it forms a mucilaginous paste, less 
thick than that produced by linseed, and nearly white in colour. 
I am not aware that poppy-cake is adulterated. There is little 
inducement to mix it with other oily seeds, because it yields an oil 
of such quality that it may be used for cooking, and the admix- 
ture of any other renders it unfit for this pui-poae. As, moreover, 
the seeds are almost perfectly white, the colour of the cake would 
be so much altered by adulteration as immediately to attract atten- 
tion. As a cattle food, poppy-cake holds a very higli position ; 
indeed; as a source of the flesh-forming constituents, it is superior 
to linseed-cake. It has been favourably spoken of by those who 
have made use of it, but I am not aware that the results of any 
precise experiments have been made public. 

Rubsen Cake . — This cake, which is made from the seeds of the 
Brassica prcecox^ does not appear to be a frequent import into 
this countiy. It contained — 


Water, 



5 71 

Oil, . 



1100 

Albuminous compounds. 



. 20 87 

^liicilage, sugar, &c , 



31 47 

Fibre, 



16 95 

Asb, .... 



. 8 00 

Nitrogen, 



100 00 
4 30 

ash contains — 

Earthy phosphates, . 

• 

. 

2 76 


This cake has a greenish colour and a very uniform appearance, 
both on the surface and in the interior. Its powder is pale green- 
ish, and its taste agreeable, with the faintest possible degree of 
bitterness ; witli water, it forms a rather thin paste. It is distin- 
guished from the preceding cakes by the larger proportion of fibre 
contained in it, by which the mucilage, &c. are propoitionately 
diminished. In its other constituents it docs not differ materially 
from linseed or rape. 

Dodder . — The cake obtained from the seeds of the Camelina 
saiim has been frequently imported into this country in small 
quantities, but does not appear to have come much into use, partly, 
in all probability, because the supplies are limited. The composi- 
tion of the sample' cake was found to be : — 
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Water, . . . 



♦ 

7.26 

Oil, ... . 




. 7.99 

AllmmiQOUs oompotuids, 
Huoilaga, sugar, ia, . 




29.00 




. 27.04 

Fibre, 


a 


16.12 

dAah, .... 


e 


12J>9 

Kitrogen, 

. 

• 

s 

100.00 
. 4.64 

The ash contains — 

Earthy phospbatei^ . 


, 


. 1.81 

Sand, 

. 

. 

• 

7.07 


Dodder is very easily distinguished from any other variety of 
cake by its yellow colour, which is equally distinct on the surface 
and in the interior. Its taste is at first mucilaginous, but after a 
time a remarkably strong tumipy taste makes its appearance, 
which remains for some time on tne tongue. With water, it forms 
a paste which is nearly as stiff as that produced by linseed, and 
gives off a strong turnipy smell In point of composition, the cake 
calls for no special observation ; its quality is good, and the only 
objection to it is the rather large proportion of sand in its ash, 
which, however, is unavoidable in so small a seed. It is ptobable 
that its strong taste may render it unsuited to feeding milch cattle, 
as it may affect the taste of the milk, but for stock it will be quite 
as useful as rape or even linseed. 

Teel or Sesamum Cake — Several species of the genus Sesa- 
mum have been long cultivated as oilplants in India, and their 
seeds have occasionally been imported into this country, and of late 
years to some extent. I have recently had an opportunity of 
examining two samples of this cake — No. I. I owe to Professor Wil- 
son, No. II. was imported into Leith. Their analyses gave — 


Water, 

I. 

1.66 

n. 
10 38 

Oil, ... . 

17.12 

12.86 

Albuminous oomMunds, 

Mucilage, sugar, Ac., . 

29.69 

81.98 

37.01 

21.92 

Fibre, .... 

21.16 

9 06 

Ash, .... 

18.60 

18.85 


100.00* 

100.00 

Nitrogen, 

4.78 

6.11 

ash contains — 

Phosphates (earthy), . 

2.0S 

6 00 


The fireit of these samples 4iad a reddish colour on the surface, 
and pieces of the white kernels of the seeds were here and there 
visibla In the cross fracture, the distinction between the outer coat 
and the interior of the seeds was particularly distinct. Its taste is 
TEilNS.— JAKUAEY 1860. » 
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bland, but not mucilaginous, like that of linseed ; mixed with 
water it becomes brown, and if they be in the proportion of 100 
^ains of cake to an ounce of water, the mixture is quite fluid, and 
me particles sink to the bottom, and occupy about two-thirds of the 
bulk, while the supernatant fluid has a aark colour. The Leith 
sample was very pale-coloured, and dull and dusty on the surface. 
Its fracture was light-coloured, and it was very soft and easily 
broken. Its taste was pleasant. The first sample was made from 
a very small species of Sesamum ; the seeds being rather smaller 
than linseed, and their coats being thick, the lar|;e proportion of 
fibre becomes intelligible. Several of the species cultivated in 
India have seeds as large as a grain of wheat, and these would in 
all probability have yielded a still better cake. It is much to be 
desired that the importation of this seed should be encouraged. 
The great objection is the cost of carriage, and I understand that 
the importation of the cake is not profitable unless freights be 
veiT low. 

Sunflower Cake * — The well-prepared sample of this cake was 
found to contain — 


Water, 8.00 

Oil, 8.94 

Albuminous compouods, . . . . .21.68 

Mucilage, sugar, &o., . . . . .19.05 

Fibre, ....... 83.00 

Ash, ........ 9.88 


100.00 

Nitrogen, . . . . . . .8.47 

The ash contains — 

Earthy phosphates, ...... 3.54 

Sand, 1.37 


This cake is externally of a reddish-brown colour, and in the 
interior is very irregular, showing pretty large fragments of the 
outer coat of the seed. Its taste is faintly bitter, and it feels tough 
and woody between the teeth. Mixed with water, it does not form 
a paste, but separates from it on standing. Its quality, as will be 
seen from the analysis, is not high, and especially the large quan- 
tity (33 per cent) of woody fibre reduces its nutritive vcuue very 
considerably below *that of linseed or rape cake. At the same 
time, it is a cake which may be used with advantage, if it can be 
obtained at a low price. 

Ni^er Cake . — About two years since I directed attention to this 
cake in the Transactions of the Highland Society, and published 
the only analysis of it I have yet seen. I was at that time unable 
to ascertain the seed from which it is prepared, but I have now 
learned that it is the Ouizotea Oleifera. It is black, shining, and 
about a quarter of an inch in length, and very thin, a rather 
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pleasant oleaginous taste. In the analysis of the cake, made two 
years since, I expressed a high opinion of its value, but remarked 
that a single analysis was not to be altogether relied upon. The 
suMoined analysis gives a someiehat lower value, although still 
sufficient to make it a useful cattle-food : — 

Water, ...... 

Oil 

Albuminous compounds, .... 

Mucilage, sugar, so., .... 

Fibre, . . . . . . " 

Ash, ....... 

. 6.28 

6.58 

26.74 

42.18 

11.16 

8.12 

Nitrogen, ...... 

100.00 
. 4.10 

The ash contains — 


Phosphates (earthy), .... 

Sand, ....... 

. 2.98 

1.66 


Hemp Cake . — The analysis of a sample of cake made from 
hemp-seed gave, the following results : — 


Water, 




7.21 

Oil, .... 




7 90 

Albuminous compounds, 
Mucilage, sugar, Ac., . 




21.47 




22.48 

Fibre, 




2515 

Ash, .... 




15.79 

Nitrogen, 

, 



100.00 

8.42 

The ash contains — 

Earthy phosphates. 



. 

8.60 

Sand, 

. 

. 

. 

7.76 


Hemp cake has a greenish colour, and is sure to be studded with 
shining fragments of the husk of the seed ; and when broken, the 
distinction mtween the husk and yellowi^ kernel is very distinctly 
seen. Its taste is bland, but rather oily, and the husk feels rough 
and gritty under the teeth. Mixed with water, in the proportion 
of a hundred grains to the ounce, it does not ferm a paste, but 
sinks to the bottom of the glass, and only occupies about half the 
bulk of the fluid. The powder which it deposits is brown, and large 
fragments of the husk may be observed in it. The quantity of 
fibre contained in it is large, and the mucilage and 'other 
respiratory principles small; and, altogether, its quality must 
be looked upon as considqyahly under that of most varieties 
of cake. 

Ea/rthi-nut Cake . — In the year 1855, 1 published two analyses^ of 
sarlb-nut cake. That which follows is of ^e sample cake supplied 
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me by Professor Wilson. It differs very considerably from either 
of the two j^revious samples, and is remarkable for the unusually 
large quantity of albuminous oompounds contained in it : — 


Water, . . . * , 



. 8.62 

oa, 



8 86 

AlbuminouB compounds, 

MuoUage, sugar, so., . 



44.00 



19.84 

Fibre, .... 



5.18 

Ash, ..... 



14 05 

100.00 

l^itrogen, .... 

• 

• 

7.04 

ash contains — 

Earthy phosphates, . 



.14 

Stmd, .... 

. 


18 47 


The cake has a very pale-grey colour, rather reddish outside. 
Its cross fracture shows fragments of the kernel, and its powder is 
very light in colour. Its taste is bland and oily. It does not form 
a paste with water, and the particles fall to the bottom of the 
vessel, and leave a colourless fluid about one-fourth of the whole 
bulk. As a source of the flesh-forming elements, this cake would 
stand at the head of the list. It is only right, however, to observe, 
that it appears to be an exceptional sample, the previous analyses 
having shown only 26.71 and 36 85 per cent of albuminous com- 

? ounds, and it seems probable that these are nearer the average. 

he sample cake had been made from the kernels of the nut, from 
which the outer shell had been very completely removed. It is 
possible that the previous samples may have contained the husk ; 
but, as specimens have not been preserved, I am unable now to 
determine whether this is the case. 

PecMiut Cake . — Some time since a sample of cake was sent to 
the Laboratory under this name, but without any further informa- 
tion. I have failed to ascertain the name of the seed from which 
it is made, but I understand it is imported ready-made from Ame- 
rica. It contained — 


Water, . 




9.20 

oa, . . . 




7 62 

Albuminous compounds, 




22.25 

Mucilage, gum, 5^, 




30.25 

Fibre, 




26.97 

Ash, 




8.71 





100.00 

Kitrogen, 

• 

• 

. 

8.56 


The cake has a very coarse appearance, and is full of pieces of 
fibrous matter. Its taste is not aisagreeable, and it does not form 



BIFFEBEKT KINDS OF OIL-CAKSL 


249 


a paste with water. It is not a cake of high ouality, but, if mode- 
rate in price, may doubtless be used with advantage. It is pro- 
bable, however, that this was an inferior sample. At least I learn 
from Mr Maclagan of Pumpheraton, that a quantity of this cake, 
which he had some years since, did not agree in appearance with 
my sample, but was very uniform, and quite devoid of fibrous 
matter. He was well satisfied with the results of its use. 

Cotton Cake . — It is not my intention to enter at present into 
any details regarding the composition of cotton cake, because 
it has been frequently discussed of late. I believe I was the first 
person to direct the attention of the farmer to its value as a feed- 
ing-stuff, by an analysis published nearly ten years since. Other 
analyses have since been made public by myself, and Professors Way 
and Voelcker,and the latter has recently produced an elaborate paper 
on the subject. It will be sufficient for me to point out that there 
are now two varieties in the market, the decorticated and the com- 
mon. The former, which is the best, is distinguished by its uni- 
form yellow colour ; the latter is filled with large pieces of the dark- 
brown husk of the seed, which serve at once to distinguish it. 
This kind must be used with much caution, as bad effects have some- 
times been observed. I believe, however, it may be used without 
risk, provided it be made from sea-island cotton-seed, the peculi- 
arity of which is, that, when passed through the gin, the fibre of the 
cotton can be entirely removed from it, and tne seed comes out 
perfectly clean. In all the other varieties a quantity of cotton 
sticks to the seed, and when this is made into cake without being 
decorticated, the cotton soon produces inflammatory symptoms in 
the animal which has fed on it, and death is the result. But when 
of good quality, and carefully used, it is a valuable addition to our 
list of feeding- stuffs, and its importation is now considerable. 

Cress Cake.— A sample of this cake accompanied those sent me 
by Professor Wilson. It contained — 


Water, 

Oil, . . . 

Albuminous compounds. 
Mucilage, sugar, Ac , 

Fibre, , 

Ash, . . • 



13.10 

7.68 

20.25 

85.44 

10.87 

12.66 

Nitrogen, 



100.00 

8.24 

The ash contains — 




Earthy jdiosphates, 

Sand, . 

• 

• 

2.27 

8.14 


The cake forms a thick paste with water, which exhales a very 
pleasant smell, exactly like that of new hay. Its taste^ is very 
pungent, and tot this reason ^ere seems little chance of its being 



DIFFSBSBKT BlIlfBB OF OXIrOAIOE. 


Bsefol for feeding, althongh it might be employed with advantege 
as a manure* 

1 have thus pointed out the composition of a considerable number 
of substances which are well fitted for feeding stock, and some of 
them quite equal to linseed and rape cake. At the present moment 
their importation is trifling compared with those of the well-recog* 
nised yarieties, and there is always a greater or less disinclination 
to use them so long as the others can be obtained. It is most 
desirable, however, that this should no longer exist, and that care- 
ful experiments should be made with every kind of cake imported, 
so as to ascertain how far actual experience corresponds with the 
results of analysis. I have myself no doubts on tnis point, but I 
am well aware that the confidence of the public will be increased 
by knowing that they have been successfully used. The facts I have 
stated at the outset are sufiScient to show how much the fai*mer Is in- 
terested in this matter, and in the question of the extent to which 
the high-priced linseed-cake can be replaced by other and cheaper 
substances. His interests in this respect are at one with those of 
the consumers of oils of all kinds, for of late years that commodity 
has greatly increased in price, and the discovery and importation 
of <meap oil-seeds is a matter of much economic importance. At 

I iresent, we rely almost entirely on the oil-plants of Europe, but 
arge and important supplies might be obtained from warm climates, 
and their importation would be greatly encouraged if there is a 
probability of a fair price being obtained for the cake they yield. 
The extent to which this must operate will be obvious, when it is 
known that a ton of linseed costs from £15 to £17, and a ton of 
the cake it yields from £9 to £10, 10s. The importation of the 
earth-nut chiefly from the coast of Africa, and of teel from India, 
are instances of imports which might be greatly extended ; and 
there are doubtless many other tropical oil-seeds which might be im- 
ported into this country. The cultivation of such plants is well 
worthy the attention of those interested in developing the resources 
of some of our colonies, and especially of India, for there is no 
doubt that they would meet with a ready market at moderate 
prices. In fact, the consumption of oil might be increased to a 
great extent by a reduction of price, and the use of mineral oils, 
which has sprung up within the last seven or eight years, is the 
best proof that the supply of vegetable oils is insufiScient to meet 
the demand ; and anything which retards their use, restricts the 
supply of cattle-food available for the farm. 

Daring the present season, the use of oil-cake derives additional 
importance from the short crops of ordinary cattle-food, and the 
circumstances under which it will be employed will probably ren- 
der some deviation from the usual practice necessary. In general, 
oil-cake is used as a supplementary food, and for the purpose of 
obtaining a larger amount of nutriment within a given bulk. The 
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quantit 7 of the bulky foods, such as the turnip and straw, which an 
animal will consume, is not dependent on the quantity of nutritive 
matters they contain, but upon the capability of the stomach to 
contain them ; and an animal ceases to feed^, not because it has 
taken in all the nutritive matters it is capable of consuming, but 
because the sense of repletion causes it to stop. We increase the 
rapidity of the fattening process by giving the animal a more con- 
centrated food, which enables it to consume a larger quantity of 
nutritive matter without producing the same sense of repletion. 
On the other hand, if the bulk of the food be too much reduced, 
the animal will go on feeding till the stomach is filled to the extent 
necessary for the proper performance of the function of digestion, 
and there may thus be a serious waste of nutritive matters. Under 
ordinary circumstances, where the oil-cake constitutes a limited 
and comparatively small part of the food, this is rarely if ever 
observed ; but when, as will in all probability be the case this sea- 
son, the quantity given to the animals will be larjjer, there is more 
danger ot its occurring ; and it will be well that it should be borne 
in mind that, under such circumstances, it may be advisable to add 
to the bulk of the cake. This can be easily done by making it up 
into a mucilage or paste with five or six times its weight of water. 

I have only to add, in conclusion, that though I have analysed 
all the cakes I have been able to obtain, there may be many va- 
rieties which have not come under my notice ; and as I am anxious 
to make my examination as complete as possible, I shall esteem it 
a favour if any one who happens to see rare and hitherto unana- 
lysed cakes will send samples to the Laboratory. For this purpose, 
three entire cakes of eacti kind will be useful, so that a specimen 
may be preserved for the Society’s Museum ; and tbeir value would 
be still further increased if accompanied by specimens of the seeds 
and oil ; a couple of pounds of the former, and a quart of the 
latter, being sufficient quantities. 
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Absteapt of the Accounts of the Highland and 
(The detailed Accounts will be submitted, in tenns 
CHARGE. 

1. Balance in the Koy*d Bank of Scotland at 30th Nov. 1868, ^1338 9 11 

2 Medals on hand at do., . . . * 88 18 6 

8. Arrears of Subscriptions at do., . . . £836 9 0 

Less written off as irrecoverable, . £85 11 6 
Extinguished by Life Compositions, 67 4 6 ^ ^ ^ ^ 

198 18 0 

4. Interest on £14,500 Heritable Securities, . £586 1 4 

5. Dividends on £16,243, lOs. lid. Bank Stock,* . 664 1 11 

6. Dividends on £3570 Debentures, . . 1^6 ® ® 

7. Dividend from British Fishery Society, . 20 0 0 

S. Progressive Interest on Bank Account, . . 17 7 5 

1,480 17 1 

9. Annual Subscriptions, ...... 17 6 

10. Life Subscriptions, ...... ® ® 

11. Subscriptions in aid of Local Competitions, . . • 79 10 0 

12. * Chemical Department — 

1. Balance in Royal Bank at 30th Nov. 1858, £107 14 1 

2. Annual Subscriptions, . . . 167 17 6 

3. Sub-rent of Laboratory, . , . 83 6 8 

4. Progressive Interest on Bank Account, . 0 17 11 

809 16 2 

13. Aberdeen Show, 1858 — ^Receipts per Abstract, . • 2,609 10 7 



The Funds and Property of the Society at 80th November consisted of— 
Investments, ....... £84,418 10 11 

Balance in !]^nk, . . . . . 1,412 10 1 

House Property in Albyn Place and George IV. Bridge, valued at 7^487 18 5 

£48,818 19 5 
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AGEiotJLTtTBAL SOCIETY of ScoTLAiH), for the Year 1858-9. 
of the Charter, to the General Meeting on 18th January 1860.) 

mSCHABOE. 


1. Establishment Ej^nses — 

1. Secretary’s Salary, .... 

2. Allowance for Heating, Cleaning, Service, &c., 

8. Auditor’s Fee, .... 

4. Clerks’ Salaries, .... 

5. Allowance to Curator of Machinery, 

6. Feu-duty, Taxes, Reimirs, Ac., Albyn Place, 


£500 0 0 
88 5 0 
80 0 0 
163 18 0 
10 0 0 
183 10 5 

£920 13 5 


2. Chemical Department — 

1. Chemist’s Salary, 

2. Rent of Laboratory, 

3. Balance in Royal Bwk, 30th Kot. 1859, 


£300 0 0 
56 3 0 
49 16 2 


8. Veterinary Department — 

1. Allowance to Profossdr Dick, 

2. Medals to Students, 

8. Advertising, 


£26 5 0 
6 8 0 
4 17 0 


4. Museum — 

1. Messrs Lawson in full for Collection, 

2. Feu-duty, Taxes, Repairs, &c., 

8. Heating, Cleaning, Ac., 

4. Porter’s Wages and Livery, . 

5. Incidental Expenses, 


160 0 0 
186 16 0 
12 15 1 
26 16 6 
15 0 


6, Premiums — 

1. Premiums outstanding of 1857, 

2. Premiums for Reiiorts, 

3. Premiums — Aberdeen Show, 

4. Premiums — Local Competitions, 


£77 6 0 
151 2 0 
1241 12 0 
603 10 0 


6 Printing, ........ 

7. Stations^, ....... 

8. Advertising, ...... 

9. Postages and Carriages, ...... 

10. MisceUaneous Expenditure — 

1. Travelling ^ponses, . . £9 10 0 

2. Do. for Committee on General Shows, 28 15 6 

3. Dynamometer . . . 26 10 0 

4. Examination for Agricultural Diploma, • 80 1 6 

5. Bank Charges and Stamps, . . . 5 2 9 

6. General Meetings — Hire of Hall, Reportii^, Ac., 17 15 0 

7. Glasgow Show, 1857 — Balance of General Expenses, 10 6 6 

8. Messrs Lawson for Turnip Seed, . . 3 12 0 

9. Meteorological Society Subscription, . 5 0 0 

10. Incidental Expenses, . . « 6 4 4 


11. Aberdeen Show, 1858, — General Expenses per Abstract, . 

12. Amount carried to permanent fund, and invested, 

13. Balance on Bonk Account at 30th Kov. 1859, 

14. Medals on hand at Do., .... 

15. Arrears of Subsoriptions at Do., . 


405 19 2 


87 10 0 


827 12 7 


2073 10 0 
119 16 4 
21 0 0 
42 8 11 
55 4 5 


137 16 7 
1558 9 3 
450 0 0 
1412 10 1 
3i 18 6 
290 15 0 


Edinbuboh, 21«t December 1859. * 

Signed, in terms of the Charter, by 

ANTHONY MURRAY, Cmvener of Finance Committee, 
ROBERT G. BAILLIE, Member of Finance Committee, 
ARCHD. HORNE, Auditor, 

TBANS.— JANUARY 1860. ® 
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Abstraot of the Accounts of the Hiqhlanb tod 
(Tlie detailed Accounts will be submitted, in tenns 
CHARGE. 

1. Balance in the Royal Bank of Scotland at 30th Nov. 1868, ^1838 9 11 

2 Medals on hand at do., . . . . • 88 18 6 

8. Arrears of Subscriptions at do., . . . £836 9 0 

Less written off as irrecoverable, . £85 11 6 
Extinguished by Life Oompoaitions, 57 4 6 

142 16 0 

198 18 0 

4. Interest on £14,500 Heritable Securities, . £586 1 4 

5. Dividends on £16,243, 10s. lid. Bank Stock,* . 664 1 11 

6. Dividends on £8570 Debentures, . . 198 6 6 

7. Dividend from British Fishery Society, . 20 0 0 

A Progressive Interest on Bank Account, . . 17 7 6 

1,480 17 1 

9. Annual Subscriptions, ...... 890 17 6 

10. Life Subscriptions, ...... 953 6 6 

11. SubscriptioDB in aid of Local Competitions, . . » 79 10 0 

12. •Chemical Department — 

1. Balance in Royal Bank at 80th Nov. 1858, £107 14 1 

2. Annual Subscriptions, . « . 167 17 6 

8. Sub-rent of Laboratory, . . • 83 6 8 

4. Progressive Interest on Bank Account, . 0 17 11 

809 16 2 

13. Aberdeen Show, 1858 — Receipts per Abstract, . . 2,609 10 7 


* Selling Price at 30th November 1869. £7884 19 8 

The Funds and Property of the Society at 80th November consisted of— 
Investments, ....... £84,418 10 11 

Balance in ^nk, ...... L412 10 1 

House Property in Albyn Place and George IV. Bridge, valued at 7,487^18 5 

£48,818 19 5 
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Ageiototural Society of Scotianp, for the Year 1858-9. 
of the Charter, to the (General Meeting on 18th January 1860.) 

DISCHABQE. 

1. Establishment Expenses — 

1. Secretary’s Salary, .... £500 0 0 

2. Allowance for Heating, Cleaning, Serrice, Ac, 83 5 0 

8. Auditor's Fee, . . . . 80 0 0 

4 Clerks* Salaries, .... 168 18 0 

6. Allowance to Curator of Machinery, . 10 0 0 

6. Feu-duty, Taxes, Repairs, Ac., Albyn Place, 183 10 5 

£920 13 6 

2. Chemical Department — 

1. Chemist’s Salary, .... £300 0 0 

2. Rent of Laboratory, . . . 56 3 0 

8. Balance in Royal Bwk, 80th Kov. 1859, . 49 16 2 

403 19 2 

8. Veterinary Department — 

1. Allowance to Professor Dick, . . £26 5 0 

2. Medals to Students, . . . 6 8 0 

3. Advertising, . . . . 4 17 0 

87 10 0 

4. Museum — 

1. Messrs Lawson in full for Collection, 150 0 0 

2. Feu-duty, Taxes, Repairs, Ac., . 136 16 0 

8. Heating,^ Cleaning, Ac., . . . 12 15 1 

4. Porter’s Wages and Livery, . . . 26 16 6 

5. Incidental Expenses, . . . 15 0 

827 12 7 

6. Premiums — 

1. Premiums outstanding of 1857, . . £77 6 0 

2. Premiums for RexKirts, . . . 1512 0 

8. Premiums — Aberdeen Show, . 1241 12 0 

4. Premiums — Local Competitions, . . 603 10 0 

2073 10 0 

6 Printing, . . ..... 119 16 4 

7. Stationery, . . . . . 21 0 0 

8. Advertising, . . . . . . 42 3 11 

9. Postages and Carriages, . . 55 4 5 

10. Miscellaneous Expenditure — 

1. Travelling Expenses, . . . £9 10 0 

2. Do. for Committee on General Shows, 23 15 6 

8. Dynamometer . . . . 26 10 0 

4. Examination for Agricultural Diploma, . 80 1 6 

5. Bank Charges and Stamps, . . . 5 2 9 

6. General Meetings — Hire of Hall, Reportii^, Ac., 17 15 0 

7. Glasgow Show, 1857 — Balance of General Expenses, 10 5 6 

8. Messrs Lawson for Turnip Seed, . . 8 12 0 

9. Meteorological Society Subscription, . 5 0 0 

10. Incidental Expenses, . « 6 4 4 

137 16 7 

11. Aberdeen Show, 1858, — General Expenses per Abstract, . . 1558 9 3 

12. Amount carried to permanent fund, and invested, . 450 0 0 

18. Balance on Bank Account at 80th Nov. 1859, . 1412 10 1 

14. Medals on hand at Do., . . • • . 81 18 6 

15. Arrears of Subscriptions at Do., ..... 290 IS 0 


Eoinburob, 21«f DecemScr 1859.* - * 

Signed, in terms of the Charter, by 

ANTHONY MURRAY, Cmvmer of ComwitUe. 

ROBERT G. BAILLIE, Member of Finance Committee, 
ARCHD. HORNE, Auditor. 


TKANS.— -JANUARY 1860. 
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Abebdbkn Show, 1858.— Absteact of Acoouots. 

(The detailed Aocouuta will be submitted 


Charge. 

1. Local Subscriptions— 

1. Contribution by Aberdeenshire, . . ... £449 1 8 

2. Contribution by Banffshire, . . . , 116 11 6 

3. Contribution by Kincardineshire, . . . . 137 6 6 

4. Contribution by Eastern District of Forfarshire, . . 147 8 4 

5. Contribution by Corporation of Aberdeen, . 75 0 0 

6. Contributions by Inhabitants of Aberdeen, . 54 11 0 

7. Contribution by the Royal Northern Society, . 100 0 0 

8. Contributions by Local Societies and Tenant Farmers, 17 5 6 


£1097 4 6 

2. ENTRT-MONBr— 

1. On Stock, ..... £40 16 6 

2. On Implements, . . 42 8 6 

88 5 0 

8. Amount collected during Show — 

1. Drawn at Show-Yard gates, . . . £1023 12 11 

2. Drawn at Trial of Implements, . 53 2 11 

a Catalogues and Lists of Awards sold, . 152 19 6 

4. Rent of Refreshment-Booth, . . 40 0 0 

5. Payments for Cattle Accommodation and Food, 87 19 6 

6. Society’s proportion of 284 Dinner Tickets sold, 60 1 0 

7. Interest from Banks, . , 11 5 3 

1429 1 1 

2609 10 7 

4. Balance, . . , . 190 10 8 


£2800 1 3 



255 


Aberdeen Show, 1858~Abstract of Accounts. 
to the General Meeting on 18th January 1860.) 

Discharge. 

1. Premiums drawn at 30th November 1859, 

2. Contiactor for fitting up Show- Yard, 

3. Food for Cattle, .... 

4. Water Supply, .... 

5. Police Force, .... 

6. Assistants, Porters, and Labourers, 

7. Travelling Exi>enseB of Judges, Staff, Clerks, &c 

8. Hotel Dills for Judges, Staff, Clerks, &c , 

9. Refreshments in Show- Yard, 

10. Banquet — 

1. Hire of Pavilion, . . £1*20 14 4 

2. Lights and Fittings, . 36 0 5 

3. Tickets for Judges, Staff, &c , . 33 1 6 

4. Music, Engraving Tickets, and Ad- 

vei-tiaing, . . . 13 11 0 

203 7 3 

11. Printing—. * 

1. Catalogues, . . £95 0 0 

2. List of Awards, . 13 16 6 

3. Bills and Placards, . . 21 13 6 

4. Certificates, Subscription Papers, 

Circulars, 4tc., . . . 4117 6 

172 7 6 

32. Advertising — 

1. At Railway Stations, . £29 4 0 

2. In Newspapers, . 34 17 7 

64 1 7 

13. Trial of Implements — 

1. Damage to Crops and Preparing 

Ground, . . £13 8 0 

2. Cartage of Implements, and for Coals, 15 1 9 

28 9 9 

14. Allowance to Local 8^retaries, . 21 0 0 

15. Postage and Business Accounts by same, . . 10 18 10 

16. Postages in Office, . . . . . 18 10 0 

17. Clerks, 20 0 0 

18. Local Collectors' Commission on County Subscriptions, 21 0 9 

19. Stationery, and Miscellaneous Expenditure, . .563 

1558 9 3 

£2800 1 8 


Edinburgh, 21«( Dtcembcr 1859. 


£1241 12 0 
£614 0 0 
80 5 7 
ll 1 10 
10 4 9 
41 6 8 
97 12 5 
160 15 1 
28 1 0 


ARCHD. HORNE, AudUor, 
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ON THE CULTIVATION OP MANOOLD-WURZEL IN SCOTLAND. 

By Bobxrt Soot Skirtino^ Camptown^ East-Lothion. 

[Prexaiuna— The Gold Medal.] 

There is a crop to which I have a peculiar dislike ! '' Such was 
a remark made to me a successful practical agriculturist, point- 
ing from a railway-carriage to a field of mangola. On asking why 
anything so apparently inoffensive as a mangold-wurzel could 
excite his aversion, I found he had never grown the crop, but, 
looking upon the root as an interloper, he regarded it with that 
distrust which innovations usually excite — a distrust which, after 
all, may perhap<i be productive of quite as much benefit as injury. 

Considering that tne mangold has been so long and so largely 
cultivated in England, and that there its agricultural value is so 
universally admitted, it appears strange that its progress in Scot- 
land has not been more rapid. The whole ground devoted to it, 
as shown by the Statistical Report for 1 854, the first year the 
returns were collected, was only acres; and in 1857, when 

they were brought to a close, it had only increased to 2803^^ acres. 
It is significant of the purpose for which the root is chiefly grown, 
that upwards of a thirU of the whole of this acreage is returned by 
the milk-producing county of Ayrshire. 

That there is nothing in the soil or climate of many districts in 
Scotland to hinder the plant being profitably cultivated, experi- 
ments have abundantly testified; and all who have in autumn 
secured a good crop, must have become in spring fully convinced 
of its utility. It is true that the turnip will flourish where the 
mangold cannot be grown, and that in the higher districts, where 
the soil is less deep and the cUmato less genial, it cannot be culti- 
vated to advantage ; but on most of the wheat and bean producing 
land of Scotland it might undoubtedly form w very beneficim 
auxiliary to the turnip crop. Two objections are frequently urged 
as reasons for not cultivating mangolds. It is said they are 
troublesome and expensive — that they are difficult to sow, require 
frequent tending, consume much manure ; and that a considerable 
portion of the crop is lost from the plants running preraatnrely to 
seed. Having cultivated mangold to some extent during the last 
eight years, 1 have become convinced that these objections are 
greatly overrated. 

On first growing the crop, I shared with many in the idea that 
some peculiar difficulty attended the operation of sowing. Re- 

TKANS.— MARCH 1860. T 
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course was had to the hand, and the seed was sometimes dibbled, 
and sometimes strewn along the drill. Had any such laborious 
practice been necessary, it would alone have been suflScient to 
prevent the root being ever extensively grown. I shall endeavour 
to give the results of my experience. Jt is obvious that a vege- 
table striking its roots so deep in the earth as the mangold, requires 
an abundant mould ; but this being obtained, it grows freely in 
soils of very various descriptions, ranging from clay to sand. With 
regard to the previous preparation of the ground, the treatment 
necessary to secure a crop is exactly similar to tliat required for 
Swedish turnips, though perhaps the farmer should be still more 
anxious to obtain a fine mould, and the mangold will endure, 
if not absolutely require, a still larger amount of manure. I need 
not say that autumnal manuring and early ploughing tend largely 
to secure the necessary fitness and friability. I have been in the* 
habit of applying some fifteen cart-loads of farmyard dung before 
ploughing the stubble in autumn ; and 1 have sometimes added, 
say five more when the seed was sown, together with about 4 
cwt. per acre of mixed portable manures. To these applications I 
last season added 4 cwt. of agricultural salt, and to one portion 
a corresponding value of Glauber salt (sulphate of soda) ; but, pro- 
bably from the comparative proximity of the field to the sea, no 
difference could be noted between the portions thus treated and a 
space left without salt. Of the three varieties of mangold in com- 
mon use — ^viz., the red globe, the long red, and the orange globe — 
I am inclined to give the preference to the latter. It is possible 
that, in very deep soils, the long red may produce the heaviest 
crop ; but while the yellow variety demands, from its shape, less 
depth of mould, it is also better defended by leaves, and conse- 
quently suffers less from frosts at night ; and these, by checking the 
growth of the plant, are, I imagine, a chief cause of early seeding. 
These frosty nights necessitate a comparatively late period of 
sowing.^ Ine chief secret of the great weight of roots obtained 
in England, and the prodigious size of bulb and w^eight of produce 
per acre reached in France, is the long period the plant is per- 
mitted by the climate to occupy the soil.f Early sowing in Scot- 

* The greater liability of mangold to run to flower in Scotland is a curious and 
interesting subject. The eastern counties of England, where it thrives so well, are 
almost as liable to frosts during the night as the lowlands of Scotland. Perhaps 
the lower day temperature in the North may have a good deal to do in promoting 
flowering, by lessening the vitality of the plants. Deep cultivation and liberal 
manuring seem to be the most efiectual means of counteracting this tendency Ed. 

t The roots shown at Smithfield in 1857 ranged from 30 to 86 lb., whilst in the 
south of France, where the white mangold may be sown at New Year, and raised at 
the end of November, thus having eleven months to grow, the produce is sometimes 
quite enormous. M. Auguste de Oasparin, as well as his brother, Count de Gas- 
parin, the distinguished agriouHurist, vouch for the fact that they have repeatedly 
seen crops which avtragtd from 80 to 87 lb. per root, reaching, in one case, a total 
^ield of 156 tons per acre, one root weighing 182 lb. • 
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land would certainly make a larger crop possible ; but few seasons 
are so mild as to allow the plants to escape. 

I would not, therefore, recommend sowing earlier than the 25th 
of April, nor later than the 4th of May. These ten days are, I 
consider, the best seed-time for Scotland. I cannot wish any im- 
plement better adapted for sowing mangold than the common 
turnip-drill machine. All that is necessary is, to remove the tin 
drums or boxes which hold tlie seed, and replace them with similar 
ones, pierced with larger holes. After trying oYifices of various 
sizes, I found that those measuring three-eighths of an inch in 
diameter were best adapted for the purpose. The quantity of seed 
used per acre is about (5 lb., costing 9d. per lb.* It is therefore 
evident that this part of the operation does not offer much scope 
for economising. The value oi the seed saved would be less than 
that of the labour of saving it, whilst the regularity of the “ braird 
might be endangered. After repeated trials of steeped seed, I 
could not see that the practice had anything to recommend it. In 
sowing mangold, care should be taken that the seed be buried only 
to a very small extent ; the slightest covering of mould is sufficient ; 
and unless the soil be absolutely dry, the light wooden rollers 
which are generally attached to the sowing-machine should be 
removed. By neglecting this I found that the vegetation of the 
seed was, on one occasion, entirely prevented. The land having 
been prepared and worked as for a crop of swedes, the drills are 
also formed in the same manner, 28 inches from centre to centre, 
and, subsequently to sowing, are cleaned by the horse-hoe, &c., as 
in the case of the turnip crop. With regard to the period of thin- 
ning, this must of course be regulated by the growth of the plants. 
As soon as these begin to crowd each other, they ought to bo 
reduced in number. This I have generally done by having them 
roughly gone over with the hoe, spaces of about a foot being 
slapped out of the drill, leaving two or three plants together. 
Some time after this — but the exact period being again regulated 
by the growth of the plants, which will vary with the weather — 
they should be singled with the hand, the best roots selected, and 
left at distances of 16 inches apart. During summer the roots 
that threaten to run to seed may be cut over, ^hen, though in- 
ferior to the rest, they are not lost, but to some extent continue 
to grow. I have seen it recommended that the stalks of these 
plants should be twisted off with the hand, and not cut with a 


* PremiutnB were awarded at Edinburgh in August last for two excellent machines 
for sowing mangold on the dibbling 9r drop principle. Many prefer the dibbling, as 
the pl^ts can be set out at more regular distances than when the seed has been 
sown in a continuous stream. We met with some parties on the show-ground who 
hod purchased these machines for sowing turnips in the same way, owing to the 
practical difficulty experienced in hating turnips thinned out at r^pilar inteitals. 
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knife ; but as this is almost certain to loosen the root, cutting is 
the better mode of the two. Could the seeding plants be removed 
and given to pigs, it might be the most profitable way to di^ose 
of them ; but as this would necessitate the use of carts in the field, 
the damage done to the good roots would more than overbalance 
the gain. On no account should leaves be stripped off. The 
plants thus mutilated never attain perfection, and lose, moreover, 
the protection with which nature has provided them. Endeavour- 
ing to prevent premature seeding, I have tried the effect of using 
seed two or three years old ; and though I cannot say the superior- 
ity over one year’s seed was ever very marked, I incline, perhaps 
from prejudice, towards the older growths. When not too early 
sown, the loss from seeding or shooting^' is, after all, more appa- 
rent than real, particularly when the stalks have been cut over 
before getting hard and dry. 

The proper period for storing mangold is fixed by our climatS 
pretty distinctly. They ought to be in the ground as long as they 
are secure from frost, and not a day longer. Having lost the whole 
crop in 1856 from an unexpected frost which set in on the 26th of 
November, I have since then thought it prudent to forego any 
additional growth which might be obtained by delay, and make it 
a point that the roots should be stored before Martinmas. The 
first week of November may be named as the latest period to 
which storing can with prudence be delayed. 

I have said that to grow mangolds they should be managed 
very much like turnips ; to store them, they should be treated 
Kke potatoes. Having removed the tops, but left the roots uncut, 
they should be at once carried to the pits.'* These may be of 
larger size than those usually made for potatoes, but, like them, 
they should receive a covering of earth as well as straw. No 
doubt, in winters such as that which has just passed, straw alone 
would bo amply sufficient ; but, on the other hand, frost such as 
we experienced in 1855 would have reached and destroyed them 
had straw alone been used. The additional expense, therefore, of 
covering mangolds with earth, must be regarded as an insurance 
against the ravages of intense frost Properly secured, mangolds 
keep fresh and juicy for a great length of time. A person who had 
^own them in England told me he had used them at Christmas, 
fourteen months after taking them up. I have myself kept them, 
though only on an experimental scale, till September ; and have 
seen sheep eat them in summer in preference to excellent grass. 
It must be observed at the same time, that they cannot be made 
use of with advantage till after being some months in store. Toe 
early used, th^ are laxative, and produce scouring in both cattle 
and sheep. To determine the comparative value of the man- 
gold for feeding purposes, would necessitate experiments in which 
its merits should be tested with those of other roots. These I have 
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not undertaken, but I am inclined to believe that its fattening 

n erties are inferior to those of Swedish turnips. It is to provide 
for ewes and lambs in spring that I have chiefly grown the 
mangold, and there can be no doubt that its lactific properties are 

! )re-eminent. I have been practically convinced that a change 
rom turnips to mangold in feeding sheep will very largely increase 
the quantity of their milk, causing some ewes to become good 
nurses which were before scarce able to support a lamb. The 
shepherd, however, while rejoicing in the increase of the milk, 
complains that it is not rich, and that lambs do not grow fat upon 
it. Though entertaining some suspicion that shepherds are very 
apt to find pretences for indulging their flocks in corn, or cake, or 
hay, I believe that this charge against the mangold is well founded ; 
and if it is wished that lambs should be early fattened, the flock 
should be supplied with some addition to the root diet. I have 
lately observed that the author of a publication on the sheep, 
alleges that when ewes are fed for a length of time upon mangold 
only, it causes the wool to come off in flakes. Having for several 
years given a large flock nothing but mangold for months con- 
tinuously, I am satisfied that this statement is erroneous. One per 
cent perhaps of the sheep may have lost wool, but this happens to 
as great an extent however the animals be fed. 

Mangolds are, to some extent, more expensive than turnips. 
They demand good soil, they require a very liberal share of manure, 
and they cost a little more labour in singling and in storing. On 
the other hand, they have proved, in my experience, a more certain 
crop, and th^ are much less exposed to disease, or to the ravages 
of insects. For eight consecutive seasons there has been no failure 
in the crop, which has been raised from soils of various descriptions, 
chiefly loam, but sorhetimes embracing clay, and ground containing 
sand or moss. The produce 1 estimate as averaging about 25 
tons per imperial acre. On two occasions the amount was 
carefully ascertained, and found to be in the one instance 25 tons 
4 cwt. per imperial acre, in the other to 26 tons 8 cwt. During 
the same period the turnip crop has had to contend, not always 
successfully, against some diseases, and many insect enemies. 
Besides these considerations, in estimating the cost of raising man-* 
gold, the effect upon succeeding crops must not be forgotten. Its 
early removal from the ground allows wheat to be sown with the 
greatest advantage, whilst its ample store of leaves (if not used for 
cows) enriches the soil, and the large quantity of manure makes 
itself felt by more than one succeeding crop. 

Finally, the mangold must be viewed as a supplement, and not 
as a rival to the turnip. If^it demands extra expense and special 
care, it is required for a special purpose — viz., to supply food and 
milk at a period when these are most needed ;* at a time — 
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** When nights are chill, and clouds are grey, 

A month before, and the month of May, 

When the spring comes slowly up the way.” 

April 1859. 

P,8.--Jan. I860.— An opportunity being afforded, some notes 
regarding the mangold crop of last year may be added to the 
above. 

The seasoA of 1859 will long be remembered as being, with the 
exception of that of 1826, the dryest experienced in East Lothian 
during recent times. Partly from the effects of this great drought, 
but still more from other and less obvious causes, the turnip crop 
throughout the whole district alluded to in this paper has been either 
a total or a partial failure. It would be out of place here to enter 
into any examination of the nature and causes of a disease which has 
swept away two-thirds of our most largely cultivated root-crop, but 
we may briefly state the appearance of the turnip and the mangold 
during a season which has produced such remarkable results. 

When the period for sowing the root crop arrived, the ground 
was already almost absolutely dry, but the mould was fine, and the 
seed was committed to the soil in the hope that rain would shortly 
follow. The drought, however, continued unbroken till the 22d 
of June, when, a sufficient quantity of rain having fallen, all the 
seeds vegetated freely, and at the period of singling, nothing could 
be more luxuriant than most of the turnip-fields ; swedes, with the 
exception of one limited district, continued free of disease, and their 
lateness only was the cause of their being so poor a crop as they 
proved. They are, however, less vigorous than usual, and the 
roots are keeping very badly, both in the store and in the field. 
Very different has been the fate of the softer varieties of turnips. 
No sooner did they reach the stage at which they began to cover 
the ground with their leaves, than they suddenly assumed a 
blighted, or rather a scorched appearance. The leaves became 
yellow and withered ; caterpillars attacked the already diseased 
root ; the whole plant decayed, shrunk up, and in many cases 
utterly disappeared. The mangolds, on the contrary, have been 
entirely free of disease, and though only a few scattered seeds 
vegetated before the rain, the crop has exceeded the most sanguine 
expectations that could have been formed of it during summer. 
The best crops were those which were sown early, before the soil 
had lost its moisture ; but in ordinary seasons, we see no reason 
to doubt that the advantage would have been the other war. 
Prizes are annually offered by the local agricultural society for the 
best acres of mangold, and of the various descriptions of turnips. 
This season the latter brought out no competitors from the district 
already alluded to, whilst there was an unusually large competition 
for the mangold premium. The crops were generally excellent — 
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the highest weights being 48 tons, 13 cwt., 42 tons 6 cwt, and 
39 tons 3 cwt per Scotch acre. When we remember the untoward 
nature of the season, and the failure of the turnip crop, these 
carefully ascertained weights are a sufficient proof of the value of 
the mangold to the Scottish agriculturist 

As regards the individual experience of the writer, the result of 
crop 1859 may be thus stated : — Of a field of 25 acres, 20 were 
sown with mangold — the remainder with purple-top turnips. So 
long were the mangold of brairding^ that the crop was despaired 
of, and half of it unfortunately ploughed down and sown with white- 
globe turnips. Both varieties of turnips were luxuriant when 
singled, and both shrunk up, withered, and, with the exception of 
an occasional root, absolutely disappeared. The mangold, though 
very blanky, were a healthy, vigorous, and by no means a con- 
temptible crop, and are now as fresh and sound as when removed 
from the field. ^ 


REPORT ON THE MANAGEMENT or SHEEP, in BREEDING, 
FEEDING, AND DISEASE. 

By James B. Bird, Renton Barns, Berwickshire. 

[Premium — The Gold Medal.] 

That the breeding of sheep alone, or the breeding and feeding 
of them combined, where soil, situation, and rent arc suitable, is 
one of the most profitable departments of farming, has long been 
the experience of the most of upland farmers. Such alsp is 
the opinion that seems to be spreading rapidly now, even amongst 
numbers in the lower districts, who, while wheat continued to 
realise the very remunerating price of or a(?4 sterling per 
quarter, and barley and oats proportion ably high, never for a 
moment, perhaps, gave one serious thought as to the possibility of 
breeding sheep at a profit on their first-class high-rented land ; 
choosing rather to buy them from those who could breed moi:e 
easily, at a price which, considering the heavy 'Expense incurred in 
producing a fair crop of turnips, as well as the great mortality 
amongst the sheep themselves, in some seasons left anything but a 
remunerating sum to encourage the feeding of them as a lucrative 


* The following may be noted in reference to the remarks that, in some situa- 
tions at least, salt may be more easily overdone as a mangold manure than is gene- 
rally supposed. In addition to the other manure, 10 drills were sown with salt, at 
the rate of about 6 bushels per acre, and the result was, that the seed did not vege- 
tate at aU. 
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transaction ; very probably often a loss, expected to be repaid by 
the succeeding white crop ; but who, now when good quality of 
wheat brings only about £2 sterling per quarter, while mutton 
in the wool is at 8d. per pound, and wool itself at 30s. to 40s. per 
stone, begin to think, with reason, that even with heavy lands some- 
thing may be done in the way of the breeding and the feeding of 
sheep combined. Kents must be paid; grain at present prices 
cannot do so ; and not a few who some years ago k^t not one 
ewe, now, as a matter of necessity, turn their attention to breed- 
ing. That such may be done successfully and profitably on many 
a wm, on which, at no very distant date, the bare idea would have 
been regarded as the height of folly, but which now, through 
drainage, followed by heavy limings, having not only made a very 
great alteration in their general aspect, but a materially beneficial 
change in their very nature, there seems every reason to expect. 
And yet the possibility exists that such expectation may practi- 
cally meet with disappointment. For although, in the breeding, 
rearing, and feeding of sheep successfully and profitably, much, 
very much, is due to good and eflScient management, which can 
only be gained by experience, as well as the natural inclination 
and taste for it; ; still, on the other hand, as well known to every 
one, certain soils and situations are by nature much more adapted 
for sheep, and being so, will undoubtedly prove themselves at all 
times quite superior to all the efforts of art, not only in the breed- 
ing but the feeding of them. So much less loss from sickness and 
death, and in the end producing to the butcher a much better 
killing animal as well as a better clip of wool to the stapler. 

Waving any further preliminary remarks, I will now attempt, 
as lucidly as possible, to give an account of how the flocks on the 
two farms with which I am connected are successfully managed. 
Both farms are situated in the eastern and lower part of the Lam- 
mermuirs, in Berwickshire. The highest and most extensive of the 
two, which has mostly a north-eastern exposure, contains about 
300 acres permanent hill-pasture, mostly dry, with a subsoil com- 
posed in a great measure of rotten rock, and sound and healthy 
for sheep ; the grass being interspersed more or less with heather 
and whins, both of which are readily eaten by them in winter ; 
while the rich yellow blooms of the latter are much in request 
amongst the lamos in summer. It also contains annually about 240 
acres of grass and clover, one and two years old. The smaller and 
lower-situated farm, which lies a little to the north-east of the other, 
has chiefly a south-western exposure, and is possessed of a few 
fields of dark-coloured rich loamy soil ; the remainder and larger 
portion of it, as to depth, character, and quality, being veiy much 
upon a par with the larger farm ; a great deal of the soil, though 
thin &na bare, being naturally adapted for the production of grass 
and turnips. It contains annually about 200 acres of grass of the 
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' first and second year’s growth (excepting a small proportion per- 
manent and waste, which is generally pastured with cattle), sound 
and naturally well suited for sheep, the wetter fields having been 
all pretty well drained. So much for the farms, and now for the 
stock. 

It may be as well to mention first, that the management of the 
sheep stock is founded on and ruled by the desire to obtain the fol- 
lowing r^ults — viz., by a judiciously liberal feeding of the ewes, to 
procure from them annually a very large return of lambs, it 
being thought more profitable thus to cause many of them to 
produce two lambs, than, by an injudicious withholding from them, 
particularly at certain seasons, a plentiful supply of food, have each 
only producing one, the wool in the one instance being also 
superior to the other, both in quantity and quality; to have the 
feeding flock — by endeavouring to keep them always in a progres- 
sive state — ready for the butcher at a very early age, at heavy 
\reights, and leaving large returns of profits ; to procure an 
excellent clip of wool, both as regards quantity and quality, 
from the breeding as well as the feeding flocks ; and, lastly, to 
have as small a per-ceutage as possible of loss from disease and 
death. 

The breeding flock, which consists of somewhere about twenty 
scores of half-bred ewes — a cross betwixt the Leicester aud Cheviot 
— are, as a rule, kept constantly on the larger farm, so that they 
may derive the benefit of the permanent hill-pasture. They are of 
three different ages, two, three, and four years old, a third part 
being annually draughted and sold off at four years of age, after 
rearing their third crop of lambs. They are sold during the month 
of September to farmers of a lower district, who take another crop 
of lambs off them, and then feed them for the butcher. The reason 
for selling the ewes at four years of age is, because a much better 
price is got for them at that age, than they would fetch were they 
kept for another year, when many of their mouths would be 
getting deficient in teeth. Their room is filled up by the like 
number of gimmers of the same breed, carefully selected and pur- 
chased the previous year, while lambs, usually at Melrose fair, in the 
month of August. The selection of these is guided not so much by 
size as general beauty of appearance ; such as^neness in the heafl, 
symmetrical, and clean-shanked, well-clad, &c. &c. 

One point which is thought of very great moment, and rigidly 
adherea to, is to endeavour to have the ewes at all times, but 
especially at particular seasons, such as those of procreation and 
production, in good and healthy condition. 

They are put to the tup about the first of November, so that 
there may be no lambs till the very end of March or the beginning 
of April, when there is an almost certainty of grasses being ready 
for them, it being thought of much greater importance for the ewes 
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to have plenty of succulent food, to stimulate an ample secretion of 
milk to enable them to nourish and rapidly further the growth, 
unchecked, of their lambs immediately after birth, than to have 
them lamb a week or two earlier, and run the hazard of an unpro- 
pitious spring, thereby allowing their lambs, from want of grass in 
sufficient abundance to produce a good flow of ‘milk, to get checked 
and stunted in growth, from the efiects of which it might be long 
ere they fully recovered. At this age^. the injurious ^ects of a 
check from want of milk are incalculable. 

To insure a large proportion of twins, the ewes, a short time 
before and during the procreative season, have a liberal supply of 
green food given them, such as rape or turnips. At one time the 
former was thought absolutely necessary, from its being believed to 
have a specific effect in stimulating their prolification ; now, how- 
ever, turnips, when given in sufficient quantities, are found prac- 
tically to be equally efficacious. Either rape or turnips, experience 
has proved, assist more successfully towards the desired result when 
given a week or so before the tups are put amongst the ewes. When 
practicable, it is studied to have the rape or turnip which are in- 
tended for use at this season growing adjacent to a grass-field, and 
the ewes allowed unrestrained liberty to feed on either. 

This is of great value in the best of weather, and in wet, quite 
indispensable ; for^ to then keep them constantly folded on the 
break, could not fail to prove hurtful. Indeed, when rain continues 
to fall, it is thought requisite to confine them to the grass-field 
entirely, carting to them there what turnips they require : or if 
in such weather on rape, allowing them only to have two feeds 
a-day, of two or three liours^ duration each, and again turning to 
grass. Let the weather be ever so dry and favourable, however, 
trom the break they are as a rule turned to grass at night ; and 
when^ much wet rests on the leaves of the turnips or rape in the 
morning from frost, &c., kept off until the sun or air has partially 
dispelled it When this is not attended to, diarrhoea is almost sure 
to be the consequence to some of them. It may be as well to men- 
tion that, during the procreating month, the ewes are generally 
divided into two or three flocks, or occasionally kept all together 
from the force of circumstances. It is nevertheless thought the 
better plan to divide them. Seven, sometimes eight tups are 
used, five or six of them being close-woolled, well-clad Leicesters, 
selected and purchased at the sales of some of the best breeders in ^ 
the county ; and two from England, a cross betwixt the Leicester 
and Southdown, the produce of which, though at times coarse-look- 
in^, are found to be fully as easily fattened as those got by the pure 
Leicester, and on the average better weights. 

All of the tups are purchased at one year old, and kept for two, 
sometimes for three seasons, according as they are found to answer 
the purpose required of them. They, like the ewes, are also seen 
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to, that they be in proper condition, some time before being allowed 
intercourse with them. About the end of November and beginning 
of December the tiips are removed, and the ewes are shortened in 
their quantity of turnips to one feed of a few hours daily through- 
out the winter — less or more according to the mildness or severity 
of the weather. When off the turnip break, they either have the 
liberty of part of the one- and two-year-old grasses, or more 
generally turned to the hill pasture, where they have the heather 
and furze as well as healthful exercise. Great care is now taken 
to prevent them leaping fences or ditches, lest the embryo should 
become inverted in the uterus of some of them, and thereby cause 
great difficulty and danger in parturition. 

Although in some years it is found unnecessary, and not done, 
generally speaking, the bathing or rather running of the ewes is re- 
sorted to for destroying the well-known insect which infests the sheep, 
commonly termed Kade or Tick, with a certain poisonous mixture 
prepared for the purpose, and sold by the most of ordinary drug- 
gists. At one time this was done usually before the tupping season, 
but now from experience it is believed to have an injurious effect 
in limiting the number of twins^SLud is therefore deferred until the 
end uf December or beginning of January, according as weather 
permits, when they arc very gently handled by the shepherd, and 
no bad results, such as abortion, which might then theoretically be 
dreaded, ensue. As the lambing season draws near, the turnips are 
gradually increased to the ewes, until at length, if they are not all 
the more likely to get into too good condition (approaching fat), 
they are allowed what they choose to eat, so that they may not 
only be full of healthy vigour for bringing forth their young, but 
likely to yield abundance of nourishing milk afterwards. 

Some may unhesitatingly condemn such liberal and full feeding 
at this time, lest the ewe, by getting into a condition predisposing 
her to it, should become more liable to and fall a victim to an in- 
flammatory attack. Without a doubt such danger does exist ; but 
a distinction must be drawn between the healthy, vigorous state 
then desired, and the one that exceeds it, and which very properly 
cannot be too much dreaded. When within a day or two of the 
time of production — preparation having been previously made as 
to the repairing and plentiful bedding of ths^ lambing shed, getting 
a supply of turnips stored conveniently near, &c. &c.- — the part of 
the flock which are known by mark as those which produce first, 
are drawn out from the others and confined in a grass-field, where 
turnips are carted to them, and where they remain during the day, 
giving birth to their lambs, closely wailed on either by the regular 
shepherd himself, or one hired in to assist him, to aid any of the 
ewes that may have difficulty in lambing ; if cold, taking them to the 
shelter of the nearest place, or to little enclosures, made here and 
there for the purpose, of hurdles and straw, until they get afoot, 
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and begin to follow and suck their dams without assistance, ilirhcn 
there is very little danger of them. 

. At nightfall the ewes are gently driven home into the lambing- 
shed,^ where they receive tne same attention, being waited on as 
through the day; the person that does so turning those that lamb into 
the small houses prepared for them until the morning, a few turnips 
being given from the store at hand. When the morning is favour- 
able — that is to say, dry over-head, and not exceedingly cold — the 
lambs produced over-night are, with their dams, turned to grass 
some time during the forenoon; twins to young grass, single gene- 
rally to the older grasses, the fields near the steading being first 
stocked, the older lambs being gradually transferred to the more 
distant to give place to the younger. In wet or severe weather, 
men, women, or boys are employed to assist the shepherd in driving 
ewes and lambs into shelter, and keeping them in it, plenty of 
turnips, &c., being laid down to prevent them wandering out 
seeking food amid the blast. At such a time, too, warm cow-milk 
is administered from a bottle carried by the shepherd in his pocket, 
to any of the lambs that seem really in want of it. It may do all 
very well for some to protest and affirm “cow milk to be not only 
objectionable for young Iambs, but even extremely hurtful ; and 
that, by taking advantage of some of the ewes that are extra good 
milkers, its use may wholly bo dispensed with.'" Such may succeed 
excellently in moderate weather, and with a few ewes and lambs 
in folds or small fields ; but where scores are distributed here and 
there in large fields and in cold, hard weather, when each ewe, how- 
ever good a milker, has plenty to do with her own offspring, at such a 
time a few mouthfuls of warm cow-milk, to such as seem suffering 
from cold and hunger combined, proves of incalculable benefit, — 
the means of preventing them totally succumbing to their deadly 
influence. For without a doubt, food in abundance, in sucli 
weather, both to ewes and lambs, is invaluable, as without it, 
shelter, however good, loses onc-half of its renovating effect. 

When a stormy day threatens to be succeeded by as stormy and 
inclement a night, the youngest Iambs with their dams are enclosed 
by a net in a sheltered corner of their respective fields, and straw 
carted out to add to their shelter and comfort; and in cases of 
urgent necessity, many of them are taken home to sheds and 
houses about the steading, — a good cart -shed, fitted up in a 
temporary manner with straw, &c., being very serviceable for 
such a purpose. As a rule, however, young lambs are confined as 

* This is n long enclosure made by the use of hurdles on one side of the stack- 
yard, which haa previounly, during winter, been completely cleared of the stacka 
which occupied it. To keep the ewes clean and comfortable, it is now and then 
freshly bedded with clean dry straw. A stone wall, pointed with lime, encloses the 
north side of this shed, alongside of which, and facing into the shed, are a range of 
small houses formed with wood and straw— dry, warm, and comfortable— and into 
which the ewes with their young are confined for shelter till the morning. 
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short a time as possible, as they are found never to thrive so well 
as in the open air, if the weather will allow at all. 

When the first lot of ewes is getting nearly all delivered, the second 
lot is drawn out and treated in like manner ; and so also, in due 
time, the third and last lot. If turnips can be spared, even* in fine 
weather a few cart-loads are occasionally laid thinly down in the 
sheltery bits of many of the grass-fields, which is a great assistance 
in the way of economising grass, as well as a very acceptable 
variety of food to the ewes, which cat considerable quantities of 
them in preference to grass alone, especially when a few cold days 
set in. For the production of milk, yellow turnips are found to be 
the best ; oats are also thought to have a good effect that way, and 
are accordingly at times given to some of the worst milkers. 
Indeed, neither food nor attention are withheld when called for, as 
both most strongly and urgently are during the lambing season, 
every means being resorted to which at the time is thought can bo 
of any avail in pre.scrving the lives of both old and young, aa well 
as promoting the rapid and healthy growth of the latter. 

The tup lambs arc castrated when from two to four weeks of 
ago, according as weather will permit — favourable mornings being 
regarded as quite indispensable for this operation ; choosing, rather 
as castrate in a frost-tainted atmosphere, or in a chill east or north- 
east wind, to delay for days until the air becomes genial — mild, 
soft, misty, growthy mornings being what is really desired for it. 
Instead of performing the operation in the scientific style — of 
making an incision on either side of the scrotum, and extracting 
the testicles — the shepherd here finds it much safer to excise the 
inferior part of it entirely, the blood getting thus more freely away 
without coagulating and causing mortification internally, as it will 
occasionally do when performed by the former method. About 
the middle and end of June the ewes are shorn. About that time 
the wool naturally begins to fall off itself, and were they shorn 
a fortnight sooner, more wool might be procured ; only the danger 
then exists of a cold night or two setting in, and not only greatly 
and (to the lambs) injuriously lessening the secretion of milk, but 
even, in extreme instances, causing death to some of the ewes. 
Somewhere near the end of J uly the lambs are weaned and removed 
to the other farm, where grass for some tiipe previous had been 
lightly pastured on purpose for them ; where they are out of hear- 
ing of the bleating of the ewes, as well as the ewes of them — thus 
causing both to settle much more quickly than when nearer ; 
while the lambs, being changed to better pasture prevents them 
from feeling to any great extent the sudden and total deprivation 
of milk. The ewes are afterwards hand-milked for a week or ten 
days, sometimes a fortnight, according to circumstances ; allowing, 
near the finish, longer intervals to elapse between milkings bi^fore 
ceasing altogether, thus in a great measure preventing the bad 
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effects that might accrue from an overflow of milk being left to 
stagnate in the udder. By gently driving to and into the fold or 
bught, and the shepherd's waiting closely on to superintend the 
milking, seeingthat no unnecessary rough-handling or other abuse is 
practised, the milking is found not to be injurious in the smallest to 
the flock, but rather beneficial, in its preventing udders from going 
wrong from over-distension, besides yielding a large amount of 
rich valuable cheese. For a few days after the milking is left off, 
the shepherd, in walking about amongst the ewes, keeps a careful 
look-out, lest any of them require to be caught and relieved of part 
of their milk in the field. Immediately, also, about this time, a 
third part of the ewes are draughted out and put info one of the 
best fields of pasture, to prepare them for £ale in September; while 
the others are kept chiefly on the hill pasture, until the oat stubbles 
are ready for them. 

As to the feeding department, the lambs, which at wcaning- 
time are removed to the lower farm and better pasture, are grazed 
there until folded on turnips. In dry autumns they are allowed 
the use of the young grasses as well as the bare stubble ; but in 
wet, only the latter, it being found that the former does them then 
more harm than good ; they, on the other hand, doing it a very 
serious and irreparable injury by the poaching of it with their feet. 
Even in dry weather it is thought advisable to turn them off to 
older pastures at night ; as when young grass is, as it often is at 
that season, covered in the mornings with heavy cold damps and 
frosts, they ought not to be on it till some time through the course 
of the forenoon, or heiglrt of the day. The feeding sheep having 
been put on about a month earlier, towards the middle of October 
the whole of the home-bred or feeding lambs are folded on white 
turnips — on either farm — of the earlier or middle sowings, the 
later sown, even although of good size, being found to cause more 
sickness and death. A good-sized break is given to begin with, so 
that they may not by crowding destroy the turnips under foot. 
As soon as this is ready for picking, a second is given, and so on 
as required, never allowing them to get too bare before giving a 
fresh break, as deaths are in that case more apt to occur from 
eating too much earth-soiled turnip-roots in the one instance, ♦ and 
too greedily of the fresh turnip-tops in the next. 

They have along with the turnips — in the early part of winter— 
the use also of one or more of the adjoining grass-fields, on which 


* In Borne districts, more especially where the soil is of a sandy nature, large 
numbers of sheep die from eating soiled roots. Sand accumulates in the stomach, 
and may sometimes be taken out in handfuls. Cleaning and cutting the roots is 
the only effectual prerentiye. When it happens that it is not convenient to do so, 
the stock should never be kept too bare of turnips in wet weather, and more parti- 
cularly in changes from frost to thaw. This, no doubt, entails a greater waste of 
fpod, but the losses ansing from deaths wiU be considerably diminished.— E d. 



MANAGEMENT OP SHEEP. 


271 


they can run off and on at will : unless when more than the usual 
number of deaths are occurring, or the turnip-break getting very 
wet and muddy from heavy and continued falls of rain, when they 
are driven into and confined in the grass-field regularly every 
night for the benefit of a more comfortable He, as well as change 
of tood. Indeed, in such weather, it is often found necessary to 
shut them out from the break for dajs together; turnips being 
carted to them on grass, until the turnip-field gets again into a 
condition dry enough to receive them. In severe frosts and snow 
continued, a very small break is given them daily— what is found 
they can consume before nightfall : the portion of the bulbs above 
ground being eaten in the forenoon, and the roots picked up to 
them in the afternoon. Suppoiting this method with plenty of 
good oat-straw, sheep are enabled, in the hardest weather, to get 
on tolerably well. Towards the middle or end of January, twelve 
to fifteen scores of the best hoggs, of either sex, are drawn out, 
and have yellow or Swedish turnips cut and given to them in 
troughs, a store having been previously prepared, in heaps of 
ten or twelve cart-loads pitted at regular intervals over the field 
in which they grew. All young sheep beginning at and before 
this time to lose their front teeth, it becomes of very great further- 
ance to their increase of growth and condition for the market, to 
cut the turnips for their use. It insures them a proper supply 
of food in a form easily consumed ; and thus, in place of wandering 
about from root to root, nibbling from morning to night with 
almost toothless gums, without ever being satisfied, they walk for- 
ward to their troughs, eat what they desire, and then lie down to 
rest, ruminate, and assimilate. If enough of hands could be had 
to pull root and store in fine weather, there is little doubt but that 
it would amply remunerate to cut all kinds of turnips to hoggs at 
this time. But where there are large flocks and a number of 
cattle to provide for, this is not often practicable, when it is con- 
sidered that dry weather for the purpose is absolutely necessary. 

Those which are left to eat the turnips on the break, get a good 
proportion of the bulbs broken for them on the ground by the 
common picker, as soon as the green tops are eaten over. Such 
numbers of the hoggs having by that time lost the whole of their 
incisors, and the turnips getting so much thicker and tougher in 
the skin, makes it almost impossible for them to break them them- 
selves. But when split into two or three pieces, allowing them to 
get an edge on which to bring their grinders into effectual use, 
helps mu^ to get them sufficient to keep them from falling off in 
condition until they get to grass, when tney improve very rapidly, 
more so than the lot that gets cut swedes. 

If there is not all the greater scarcity of turnips, hoggs are kept 
off grass until it has grown strong and luxuriant, so that it may 
not Ibe endangered of being easily cropped before the genial weather 
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of summer sets in to insure its rapid second gr6wth; nothing 
proving more destructive to young grasses than the eating of them 
too closely in spring; but where numbers of ewes and lambs 
are kept and reared, such can rarely be avoided. 

The lot of hoggs taken from the cut swedes or yellows are 
allowed the best grasses, to keep them still progressing as rapidly as 
possible for the market The greater proportion of them are in 
prime condition about the middle or end of May, weighing then, 
on the average, from 17 to 18 pounds a-quarter. Having been 
washed eight or ten days previously, they are then shorn, and, a 
few of the worst having been drawn out, sold to the best advan- 
tage ; tbo shotta being kept on grass a week or two longer, till 
also fit for sale. 

As to the secondary lot fed on white turnips alone (uncut), they 
too are put to grass about the same time as the others, washed 
about the end of May, and shorn in June ; a few of the best being 
afterwards drawn out at intervals of a few weeks, according as they 
are found to get into marketable condition, and sold, what re- 
mains on the ground in the end of August being fed off on turnips 
during the ensuing winter. The half-bred ewe lambs bought in to 
replace in due time the ewes draughted out, are usually allowed 
only about half turnips during the first month or two of winter, 
but afterwards as many as they can consume ; for although it 
may appear an expensive way of treating keeping stock, the en- 
hanced quality and the increased weight of the wool^ cause it 
more than to pay. 

And now for a very few remarks on the diseases of sheep. 

Sheep, on the most of farms, and especially in certain seasons, 
and during their first year, are exceedingly liable to disease and 
death. Indeed, with some farmers, the mortality is so great as 
almost to preclude them from feeding anv with a profit, confining 
their attention in that department wholly to cattle, which are 
sometimes, in that respect^ from lung disease, &c., little better. It 
therefore becomes a question of very serious importance to all, but 
especially to such, whether something cannot be done in the way 
of in a great measure effectually preventing or successfully curing 
those diseases to which sheep generally fall victims. Some of our 
best veterinary authors, in their works of pathology, minutely and 
graphically describe the causes, symptoms, and means of cure of 
the most of these, and which I have read carefully and with due 
attention. Yet, with all respect for the opinions of these learned 
and able men of science, I cannot avoid being deeply impressed 
with the belief — and my impressions are produced by practical 
observation and experience — that the real and important question 
is, Twt 80 much as to how many of the diseases affecting sheep are 
to be cured, as to how they are to he prevented, 

I attended at Clyde Street Veterinary College, session 1861-52, 
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and listened to the able and thoroughly practical instructions of Pro- 
fessor Dick on Pathology — to the calmly-delivered, clear, scienti- 
fic, and never-to-be-forgotten lectures of the late Mr Barlow on com- 
parative anatomy — to the earnest and intelligent Mr Finlay Dun on 
materia medica — and to the highly-interesting and impressive 
lectures of the late Dr George Wilson on chemistry — than which 
a better and more able staff of teachers of the veterinary art need 
not exist. 1 returned home in spring, flushed in theory with the 
already sanguine anticipation of seeing the most of diseases affect- 
ing the domesticated animals vanish before the potent appliances 
of my newl^-acquired art. With horses and cattle I was not 
altogether disappointed. In them the symptoms often point pretty 
clearly to the seat of disease, and the means of cure employed have 
not been altogether unsuccessful. With sheep, however, I was 
doomed to disappointment, and find it totally otherwise. I had 
often heard, years before, farmers and shepherds, men of expe- 
rience, talk about, as a well-known fact, of a sheep’s being very 
difficult of cure ; but now I experienced it. 1 felt totally baffled 
and disheartened. Sheep >\erc brought home unwell without 
showing any peculiar symptoms so as to firmly guide the judg- 
ment as to what treatment to pursue. Purgatives, bleeding, 
sedatives, stimulants, were too often used almost at random, and 
too often unsuccessfully, the most of cases terminating fatally ere 
the medical treatment could have any eft’ect, which, on post-mortem 
examination, often showed little or no appearance of great dis- 
organisation internally to which could reasonably be attributed the 
cause of death. The gall rather gorged-looking, perhaps, or the 
bladder unnaturally full, gas-distended stomach, or spots of slight 
inflammation here and there on the different viscera and glands, 
especially in feeding sheep which have previously been doing well, 
are generally the only signs of disease that can be seen internally 
after death. 

Undeniably there are a few diseases affecting sheep, however, 
which, by plain and well-known symptoms, give certain indication 
as to what is wrong, such as diarrhoea in thin and improperly-fed 
elder sheep and hoggs, inflammation in ewes after lambing, hydatid 
in the brain {alias^ sturdy-turnsick), &c., which, by their course not 
being so rapidly ruu, give the practitioner a lUtle time to attempt 
and effect a cure. And before saying more as to the means of 
prevention, I will first give here a few details as toJiow these have 
been by me successfully treated. 

Diarrhwa . — This disease, so far as ray experience goes, when 
not arising from the effects of some other disease prevailing in the 
system, chiefly affects lambs after being changed from grass to 
the turnip-break, especially if then in poor condition. Some seasons 
those affected soon again get.weil without any treatment whatever; 
while in others, again, the attack is very virulent — so much so, that 

TEANS.--MAECH 1860 , * ^ 
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if not promptly met and checked, it in a short time proves fatal, 
impairing tne appetite, the bowels and digestive viscera generally 
getting into a state of irritation so great as to almost wholly unfit 
them for assimilating any of the food, it passing off almost 
ns when chewed in an unintermitting purge ; abdomen getting 
very much tucked up ; hollow sunken eye and weak staggering 
gait ; death seemingly being caused occasionally by pure inanition, 
if dysentery docs not first ensue to cut off at an earlier stage. In 
the cure of this disease I have used opium and castor-oil with suc- 
cess, — a scruple of the former to two or three ounces of the latter, 
given once every other day, or oftener if necessary, until the 
patient begins to show signs of recovery. Sometimes the first dose 
proves enough, and nothing more ought to be given than is thought 
absolutely necessary, lest it do harm. 

In the first stage of dian hoea, I have seen the use of scalded 
flour prove very beneficial in the way of cure, made of a consistence 
that will allow of its being easily administered out of a bottle, and 
given in quantities of about a cnoppin or two English pints two or 
three times a-day ; but when not found very early to take effect, 
no time is lost in resorting to tho opium and castor-oil. 

Hydatid in the Brain — Sturdy-turnsick . — This is a disease 
affecting chiefly hoggs, too well known to need here any descrip- 
tion as to symptoms Those, I think, that are much exposed and 
poorly fed are more predisposed to it ; but very probably the cause 
or causes still remain in obscurity. A certain cure of at least 50 
per cent, however, has now been discovered, and in limited use for 
several years. It is effected by the use of a case of instruments 
made specially for the purpose by several instrument-makers in 
Edinburgh — Hilliard in Nicolson Street is one ; McKenzie, opposite 
the College, in same street, is another. Tho case consists of an 
instrument, with a shield upon it, for first perforating the skull ; a 
small trochar and canula, which are next inserted, the former being 
then withdrawn, and the latter left as a canal through which the 
water is extracted* from the brain by a syringe made to fit exactly 
into the mouth of the canula. The operation is exceedingly simple, 
and may be performed by any master or ordinary shepherd who 
chooses to act exactly according to the printed directions given 
along with each case of instruments. Some talk of curing 70 to 
80 per cent, or more even. Very probably the per-centage of 
cures depends very much on the breed, strength, and condition of 
the sheep practised upon. For my own part, I will, I think, first 
and last, have attempted a cure on about 40 or 50 hoggs, once and 
twice crossed with tne Leicester from the Cheviot, and proved suc- 
cessful in curing fully half of that number. The greatest propor- 
tion of Ae cures were made when the disease was not too far gone, 
before it had reduced the patient to a very great extent, when 
the weather was temperate — when kept quiet, and not allowed to 
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go out too BOOH after the operation. Perhaps the most profitable 
way of dealing with sturdy sheep in good condition is to sell them 
at once to the butcher for what they will bring ; but amongst hill- 
bred, thin-keeping stock, this invention of cure must be of very 
great value, saving many a hogg which, if allowed to dic^ or killed 
at the time, from its leanness, could be of little or no value, but 
which, when cured, thrives, feeds, and sells as well as any of the 
others. 

Inflammation after lambing is another very common and ex- 
ceedingly fatal malady amongst ewes in certain seasons, more 
especially if they have been too full fed, causing lambs to grow 
unnaturally large before parturition, tliercby increasing the dan- 
ger to the mother, already predisposed by high condition to become 
the victim of this disease. When the symptoms of its attack are 
given, by heaving and after-throes coming on a few hours, or it 
may be a few days, after lambing, a pail or pitcher full of water — 
spring water, as cold as can be had — is taken and poured over the 
loins and hind-quarters of the patient by the use of a smaller 
vessel, held as high as the arm can reach to cause a greater shock 
when the watef descends. It is wonderful to see its salutary effect. 
The ewe, which before had been panting, heaving, and throeing, 
becomes instantly quiet, soothed, calmed, and relieved, Avhile the 
cold icy spring-liquid descends upon her. By-and-by, however, 
the throes return, when the water is again had recourse to with 
the same visibly good effect, and so continued at intervals until 
the gradual and finally permanent cessation of the throes plainly 
indicates that the malady, with its concomitant dangers, has been 
energetically met and conquered. This cure, however simple — so 
simple that some may perhaps never try it from unbelief in its 
efiicacy — I have experienced as almost infallible. The prescrip- 
tion of it was given me by a friend three or four years ago, who 
first procured it from a hill sheep-farmer, whose name at present 
has quite escaped my memory, although to him, I believe, is due 
the credit of the discovery. The shepherd here has tried it in at 
least a dozen of cases, which he stoutly affirmed, and I from un- 
successful practice believed, would, by the ordinary treatment of 
bleeding and administration of sedatives, such as opium, &c., all ta 
a certainty have died, but which, by the applicailon of the water, 
all but two, I think, recovered. Wliilo undergoing this treatment 
of cure, the ewe is kept sheltered from draughts of cold or scorch- 
ing heat, both being extremely hurtful. A dose of two ounces of 
epsom salts is also given to keep the bowels in proper ordeh 
Oargei. — Garget, or inflammation of the udder, is first prognosed hv 
a slight redness and heat in one or both sides of the udder, which is 
accompanied by an unusually large secretion of milk, which very 
soon aegenerates into milk and serum, next into bloody serum, 
and lastly to gangrene, which, if not chocked, rapidly spreads 
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down inside the thighs and along the abdomen, ending fatally. 
The supposed causes of its production are — from the ewe having 
sore teats, refusing to allow her lambs to suck, inflammation being 
in consequence set up by her retention of milk ; sudden changes 
in the weather from heat to cold, and vice versd ; too succulent 
pasture. But in reality, cases now and then occur seemingly 
without any exciting cause whatever. When a ewe is observed 
to move off whenev(3r her lambs attempt to suck, she is at once 
caught and examined, and if her teats are seen to be at all sore, 
cleaned and touched with a litfle caustic or other application, and 
her udder emptied at least once a-day by the aid of an ordinary 
silver teat-tube. When it is thought to be the pasture that is the 
cause of it, they are changed to another. 

In the cure of garget, I have seen poultices, fomentations, cold 
washes, each and all applied at the first stage, to endeavour to st(^y 
the inflammation from running to gangrene, with seldom any success, 
the most of the cases goingto gangrene in at least part of the udder. 
When this shows itself by discoloration outside, a deep free in- 
cision is made, and oil of turpentine, or some other potent stimu- 
lant, poured into it two or three times a-day, to bring U to a 
healthjr suppuration. A liberal allowance of strong sweet ale is 
*dso given. Bleeding and purgatives are avoided almost from the 
very first, being found to hasten on mortification, when purgation 
arises spontaneously. Notwithstanding all that can be done, some 
of the ewes will sink and die, while others gradually rally ; healthy 
suppuration ensues, and the gangrenous portions slough off, when 
the sores, though very deeply seated and bad to look at, from the 
acquired healthy action, rapidly heal up, the ewes in a short time 
becoming again quite strong and healthy — unable, however, from 
their udders being wholly or partially destroyed, to rear their 
lambs, which have to make the best shift they can on cow-milk. 

Such are a very few of the most common diseases attacking 
sheep, which I have experienced as giving unmistakable symptoms 
to guide the judgment as to what treatment to pursue, and often 
with success. And yet, I again repeat, as to the generality of 
diseases, especially those prevailing most among feeding sheep, my 
firm belief is, we must look to the prevention of them as the real 
sheet-anchor of success in sheep husbandry. Probably, let the 
treatment pursued in the management of sheep be ever so good, 
and naturally adapted to the promotion of their health, a certain 
quantity pf deaths annually will occur amongst them ; and this is 
what every stock-farmer believes and expects as a matter of course 
--a law of nature. But it is also a well-known fact^ that on cer- 
tain farms many more deaths occur than on others, influenced, no 
doubt, greatly by soil, situation, management, and methods of feed- 
ing. In some seasons this expected and wonted fatality becomes 
doubled, tripled,, and more. The question then is. What* is the 
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cause of this, and what the prevention ? One of the chief causes 
most believe to be, and in all probability correctly, some peculiarity 
in the season, mild wet winters, want of frost. But then, allowing 
that either of these is the predisposing and active cause for the time, 
haw does it happen that some extensive farmers, even in such sea- 
sons, escape with little or no more loss than usual ? Most probably 
because their management in summer and autumn had been more 
adapted to the healthy and steady progress of the sheep, telling 
favourably for months afterwards. In the treatment of lambs, for 
instance, one thing which is of great effect towards their living 
and doing well on turnips during winter is, to keep therai in a 
steady progressive state on grass, but especially to have them so 
when they leave it for turnips. 

Going off grass in thin and poor condition, diarrhoea amongst 
many of them is almost sure to be produced at once, by the luxu- 
riant tops and juicy nutritious bulbs of the turnip. It is much 
better when lambs are poor, before folding them on continuously, 
to allow them for a few weeks at first to go on only so many hours 
each day, and turn again to grass, however bare, gradually increas- 
ing the length^of time allowed on the break, till it is thought they 
may with safety be permitted to stay on day and night. By this 
management I believe turnips not only to be saved, but the dock 
much more benefited, and their health in a great measure preserved. 

When any disease whatever attacks a fiock, and day after day 
one or more fall victims to it, a change of food infallibly proves of 
very great effect in mitigating its ravages, and finally eradicating 
it. Few, I daresay, when they see the flock as a whole feeding 
and fattening rapidly on a certain field of turnips, care about 
changing it to another, where the chance exists that they might 
not feed so well ; but when two evils are forced upon our choice, 
it becomes only a matter of consideration or opinion which is the 
least. 

Hock-salt is considered by some as a very good preventive of 
disease. A good-sized flock will not consume a great quantity of 
it — many of them perhaps scarcely tasting it. Some, however, 
seem to relish it exceedingly, again and again walking forward to 
the troughs and licking ^nd nibbling at the pieces they contaiu. 
Such may be incited to do so by a natural instinctive craving to 
replace a want of salt in the blood, which, when not thus or other- 
wise supplied to them, may be one of the causes of disease. Be 
that as It may, salt does no barm, costs little, and very probably 
protnotes health to the sheep that use it, especially to hoggff, which, 
feeding very rapidly in very mild warm spring weather, are pre- 
disposed to inflammatory fever, of something of the same typo that 
attaclp yearling calves, or indeed even more quickly fatal. As this 
is a disease amongst sheep that I have not heard of as having yet 
become general, it may be as well to say here a few words about 
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it. I have rarely seen it attack any kind of sheep but boggs on 
cut swedes, which were feeding unusually fast, during unseasonably 
mild, sunny, warm weather, and hoggs which had newly lost their 
fleeces in unseasonably cold weather. So rapidly does it prove 
fatal, that it is often diflScult for the shepherd to prevent those 
affected with this disease from dying in the blood. The flock may 
seem all well, and within* a very few hours after one of its number 
be found lying dead, almost in the natural position as when rest- 
ing, with a little bloody froth about the mouth and nostrils. Such 
lias even occurred through the day, with a man waiting upon them. 
On skinning those that have thus died, spots, or it may be whole 
quarters, are found to be in a gangrenous condition ; an effusion 
of black blood, intermixed with small bladders of gas, having taken 
place in the facia, betwixt the skin and the flesh. When it has 
cut off one of a flock, a few more may assuredly be expected Jo 
follow, unless preventive measures are at once adopted ; the most 
effectual of which will be found to be, a run off to grass, and fewer 
turnips given for a time. At such a crisis, supplying them with 
rock-salt may have, indeed I almost believe, from what I have 
witnessed, has a beneficial effect, without lessening the turnips, or 
running off to grass. But still I would strenuously advocate in 
this, as in tlie generality of diseavses affecting sheep, a change, as 
the safest, surest, and most simple of all preventives. Change of 
situation, change of field, change of food — in short, change of any kind 
that may be and is within the reach of any sheep-farmer, together 
with keeping them always in a steadily progressive, healthy, improv- 
ing condition, and not half-starving them one day, week, or month, 
and over-feeding the next, are, I feel convinced, not only the surest 
means of prevention of disease amongst sheep that can be used, 
but also much the most profitable method as to tlie feeding of them, 
believing as I do that variety as well as quantity and quality of 
food has much to do with the celerity of their fattening and increase 
of weight. Of course, as already remarked, even under the best of 
management, cases of disease will occur, and must be looked for. 
As to such, in conclusion, I again reiterate, as my opinion, formed 
from observation, if they are sheep with any amount of mutton on 
them, it is much more profitable never to attempt a cure at all, as 
nine out of ten are almost certain to die in the blood ere medical 
treatment, he it good or bad, can take effect, and the whole lost ; 
and therefore much better to abstract the blood as soon as signs of 
disease are discovered, ere the mutton gets greatly deteriorated, 
and sell it for what it will bring. 
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KKPOKT ON PLANTING OF WASTE LAND. 
By J. B. Wbbstek, Balmoral 
[Premium — The Gold Medal.] 


The planting of waste land in high-lying districts of the country 
has now become a subject of great importance to landed proprietors. 
Having been intrusted with the laying down of extensive planta- 
tions on high and exposed situations, I offer the following remarks 
as the results of my experience and observation. 

EsetenU — The plantation which I would bring under your notice 
at present, comprises an area of about 300 imperial acres. Its 
elevation varies from 1 000 to 1400 feet above the level of the 
sea, and It is 50 miles from the same. It was planted during the 
years 1853-4-5. 

Climate. — The general climate of the locality is very change- 
able. In winter there is a greater abundance of snow, and the 
frost is more severe than in the low country. In summer, how- 
ever, the air is pure and bracing, and the heat is often powerfully 
reflected from the mountains into the narrow glens, which causes 
vegetation, in favourable seasons, to make rapid progress. 

Division No. 1 contains about 90 imperial acres, and is situated 
at an elevation varying from 1000 to 1400 feet above the level of 
the sea, with a north and north-cast exposure. TIjc general ap- 
pearance of the surface is rugged and mountainous, more especially 
on the north exposure, where large masses of shattered rock 
occasionally protrude above the surface of the ground, sometimes 
rising ^abruptly several hundred feet. The natural plants found 
here were the following : — Common heath {Erica vulgaris), whor- 
tleberry {Vaccinium vitis-ideea), Alpine ladies-mantle {Alchemilla 
alpina)^ club-moss {Lycopodium clavatum)^ with a few trees grow- 
ing among the clefts of the rocks, planted by the hand of nature, 
and all in perfect health. The following are the sorts : — Scots fir 
{Finns sylvestris)^ aspen poplar {Populus tremula), and the com- 
mon birch {Betula alba). The soil is a naturally dry and light 
sandy loam, from 1 to 24 inches in depth, re|ting upon granite 
rock. 

The trees planted on this division consist of one yearns trans* 
planted Scots firs, and one year’s transplanted larch, raised from 
Tyrolese seed. They were Ranted at 3^ feet apart ; two firs being 
planted for each larch, or 2370 firs, and 1186 larch per imperial 
acre, the mode of planting adopted being the cutting of a cross- 
notch with the common spade. In preparing for planting opera- 
tions, as soon as the plants arrive I open the bundles out, and have 
the plants carefully sheughed into a piece of garden-ground, to be 
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removed to the hill with a cart as the planters require them. By 
this means the plants are always quite fresh ; and should frost and 
snow set in, those lying in the sheugh or furrow, with their roots 
covered with dry friable mould, are as safe and secure as they were 
before being removed from the nursery. 

The next point to which I would advert, in regard to the sys- 
tem of management, is the placing of the plants properly into the 
ground when planting. As the surface here is roura and rocky, 
great care is requisite in order to have proper not^es opened to 
receive the roots of the plants; the men were often obliged to 
shift a few inches from one place to another before that end was 
attained. In all such cases I directed the planters not to be particu- 
lar with regard to the exact distance between the plants, but to 
open the notches where the soil appeared to be most favourable 
for the reception of the roots, although a little wider or narrowe^. 
In opening the notches, each cut with the spade ought to be per- 
pendicular, and not in a slanting direction. The notch should also 
be opened wide enough to receive the roots at their full stretch, 
and great care taken to see that they are not doubled in nor 
drawn together, but each root placed in the position it occupied 
before its removal from the nursery ; and that they should be in- 
serted in the ground no deeper than what is essentially necessary 
to cover them, and keep the plants in their position. 

The prevailing weather while planting this division was fresh 
and cloudy. The severest weather, for a month after planting, was 
a snow-storm with hard frost. 

Tlie plants here, when the elevation and exposure are taken into 
consideration, have made wonderful progress, and they afford a 
striking illustration of what may be attained in bringing vast tracts 
of comparatively worthless heath-ground under a profitable crop 
of useful timber ; and it is not the less striking to see a cold and 
bleak hill, in the course of a few years, as the trees advance, 
gradually throw off its gloomy appearance, and assume a new and 
pleasing aspect ; such improvements never fail to command admira- 
tion, and certainly rank among the finest features of alpine scenery. 
I now consider this plantation thoroughly established. It requires 
no planting a second time, as no blanks have ever made the least 
appearance in it. 

The Tyrolese larch, though planted on the most exposed situa- 
tions of the hill, has completely outstripped the common larch in 
the rapidity of its growth, and in the fine healthy appearance of 
its foliage. On looking over the plants this autumn (October 1859), 
I find the growths of the larch on this division of the hill to be from 
6 to 24 inches for the present season, and those of the Scots firs 
from 4 to 1 2 inches. 

The following is the expense incurred in planting an imperial 
acre on this divisiop, where no drains are required: — 
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2370 one-year transplanted Scots firs at 7s. 6d., £0 17 9 

1186 one-year transplanted Tyrolebe larch at 9 h., 0 10 9 

Carriage of plants, . . * . . 0 10 

Expense planting one acre, . . 0 12 6 

Proportion bf expense in fencing one acre, . 0 9 74 


. f 

Total, £2 11 74 


Division No. 2 consists of about 7 imperial acres of thin 
gravellj soil, resting upon granite rock. It is situated on tbo 
summit of the hill, and has a north and north-west exposure. The 
natural vegetation, mode of planting, weather while planting, and 
for one month after the operation, and the system of management, 
the same as in division No. 1, The trees planted on this consist 
of an equal number of one year's transplanted Scots firs, one year's 
transplanted common larch, and birch 8 inches in len^h, planted 
at feet apart. The plants were well selected, somewhat short, 
and of a robust appearance. The whole have thriven remark- 
ably well, and no blanks have occurred. The appearance, however, 
of the larch is rather delicate in comparison with the Tyrolese ; but 
the firs and birch are all that could be desired, and are appearing 
to take the lead on this division. The following is the expense 
incurred per acre on this division, where no draining is required: — 


1186 one-year transplanted Scots firs, at 7s. 6d., 

1185 ono-year transplanted common larch (selected), 
1185 eight-inch birch, at 12s. 6d., 

Carriage of plants, ..... 
Planting per acre, ..... 
Proportion of expense in fencing per acre, . 


. £0 8 11 

at 128. 6d., 0 14 Of 

0 14 9i 

0 10 
0 12 6 

0 9 7i 


£3 18 

Division No. 3 contains about 153 acres, situated on the south 
side of the hill, and moderately sheltered from the north by the 
high rocky ground of districts No. 1 and 2, and at an elevation 
ran^ng from 1100 to 1300 feet above the sea. * The soil upon the 
sloping sides of the hill is chiefly of a light gravelly nature, with 
some small patches approaching nearly to a light* sandy loam, 
resting partly upon granite rock, and partly upon beds of gravel 
containing large boulder - stones and granite rock underneath. 
The natural vegetation consisted of the following plants, in addition 
to those found on district No. 1: — Dwarf fvirze {Ulex nanus)^ 
winter-green {Pyrola rotundifolia)^ hard. fern (Blechnum boreale), 
St John's wort {Hypericum montanum), (H. perforatum)^ and 
wild strawberry [Fragaria vesca). 

The trees planted on this division consisted principally of 2 years' 
seedling Scots firs, and 2 years’ seedling common larch, with the 
exception of about 15 acres of the. poorest soil, where the plants 
were one year’s transplanted firs and larch. They were put in at 4 
feet apart— two firs being planted for each larch, as in division 
No. 1, or equal to 2722 plants per acre. The weather while 
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planting was generally fresh, but often cold, with high winds and 
drizzly showers of raiil and sleet* The severest weather, for a 
month after planting, was a snow-storm^ with hard frost. The mode 
of planting and system of management was the same as already 
described. The plants here are doing remarkably well, more 
especially the Scots firs, their growths for the present year being 
from 3 to 10 inches, and of a fine healthy appearance. There ^ is, 
however, a marked difference here between the common larch and 
the Tyrolese, their growths being from 3 to 16 inches: nor is their 
foliage of sudi a dark-green healthy colour, nor so well developed, 
as the Tyrolese. They have, however, stood remarkably well, and 
though not making so luxuriant growths, I have as yet seen no 

n toms of disease among them. The expense incurred per acre 
is division stands thus, no draining required : — 


1815 Soots firs, medium price per 1000, 3s. 4d., 
907 larch, medium price per 1000, 6 b. 3d., . 
Carriage of plants, .... 

Planting per aero, .... 

Proportion of expense in fencing per acre, . 


£0 6 Oi 
0 5 8 
0 10 
0 12 6 
0 9 74 


£1 14 10 

Division No. 4 contains about 60 imperial acres, situated on the 
south-west side of the hill, at an elevation varying from 1000 to 
1200 feet above the level of the sea. The soil is chiefly of a light 
gravelly nature, having a thin coating of moss upon the surface, 
and resting upon an open gravelly bottom, and some parts having 
a small portion of clay. Here and there large boulder-stones pro- 
trude above the surface of the ground. The natural plants found 
here were much the same as those on division No. 3. The trees 
planted consist of one year'^s transplanted Scots firs, one year's trans- 
planted common larch, and Norway spruce 8 inches in length ; an 
equal number pf each, and planted 4 feet apart The mode of 
planting and system of management the same as formerly described. 
The weather while planting was generally dry, with frequent cold 
and .cutting winds from the west and north-west. The weather 
for a month after the operation was hard and droughty. 

The progress of the plants in this case is similar to that of those 
on division No. 3 ; but from the drought setting in immediately 
after planting, I found them more tardy in commencing to grow 
than tnose planted in autumn and winter. 1 have invariably found 
that planting in the end of the year succeeds better than that 
done in spring, provided the soil is of a light dry nature. The 
reason of which is, that the notches are not so apt to open up with 
the drought, and there is likewise a little soil washed down to the 
roots with the rain during winter, which the young and tender roots 
readily take hold of when the growing season commences. The 
following is the expense incurred in planting 1 imperial acre on 
this division, drains not required : — 
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907 Norway apnioo, at 46. 6d., 

007 common larch, at 7s. 6d., 

008 Scots firs, at 6 b. 8d., 

Carriage of plants, 

Planting per acre, 

Proportion of expense in fencing an acre, 


£0 4 1 
0 6 94 
0 5 8 
0 1 0 
0 12 6 
0 9 74 

£1 19 8 


Fencing, — The fence which encloses the above plantation con- 
sists p^irtly of a dry-stone dyke, and partly of an upright wooden 
paling. The dyke commences at the eastmost point of the hill, 
and runs along the south boundar;^ for a distance of 1900 lineal 
yards, where it is joined by an upright wooden paling which runs 
along in the same direction as the dyke for a distance of 1006 
lineal yards. At this point it joins another enclosure which skirts 
the west side of the hill. 

The following is a specification for the building of the dyke : — 

Firsty — The dyke to be built under the present agreement, 
commences at the eastmost point of the hill ot Craiglowrican, on 
the estate of Balmoral, find runs along the south side of the said 
hill, 9s shown by a row of wooden pegs stuck into the ground. 

Second^ — The contractor must select, and take in all the stones 
for building — the stones to be selected on the hill wherever they 
may be found most convenient. 

Thirdy — The dyke to be 5 feet high, and any soft mould or moss 
which may occur upon the line of surface must be stripped off, and 
the foundation laid upon the hard subsoil. 

Fourth^ — The said dyke to be built to a frame 4 feet high, 36 
inches wide at bottom, and 17 inches wide at top. The base coui'se 
to be neatly built and levelled at the height of 18 inches, with extra 
depth at hollow places, to stand inches over the frame at its 
base, and 1 inch at the levelling, and no more. The body of the 
dyke to be of the best rubble dyke-work, at 33 inches in height 
the dyke to have a row of through-band stonps, one at least to 
every 6 feet in length ; the whole to be properly bolstered, packed, 
and pinned up. 

Fifth ^ — The cope and rickle to stand 1 2 inches high. The cope 
to be well-selectea flat stones, and must project 2 inches over tne 
doubles. The whole to be finished in a regular and workmanlike 
manner by the of ^ , and to meet the 

approval of any properly qualified person, to be appointed by the 
proprietor’s commissioner, as inspector of the wort. 

Sixths — The whole of the work to be done in terms of the above 

specifications, by Mr , contractor, at the price of Is. 2d. per 

lineal yard.* 

Tirnber-Fencing,^ An upright wooden fence to be erected, com- 


* The common price for building a dyke of this kind in tbo district is about 8d. 
the lineal yard, if tho stonos are laid down to the contractor. 
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mencing at the termination of the sai4 dyke, to r^un along the aouth 
side of the hill, and join the fence which encloses the hill on the 
opposite side ; posts to be 6 feet 6 inches long, by 6 inches in 
diameter at the small end, put in 24 inches deep, and 6 feet apart 
from centre to centre ; one horizontal rail of half-tree, 4 inches 
through, put on with overlap joints, to run flush with the top of 
the posts, and strongly spiked with 4>inch nails ; the upright stobs 
to be 5 feet 6 inches long, 2^ inches in diameter, driven into the 
ground close to each other, and firmly spiked to the horizontal rail 
with D.D. nails. To stand, when finished, 5 feet above the surface 
of the ground. 

This part of the work not being contracted for, the following is 
the outlay for its erection — the wood, being selected from the 
thinnings of the young plantations on the estate, is not charged: — 

2 horses di egging and carting 80 lineal yards of paling from * 

the woods, a distance of three miles, at 58 . each per day, . £0100 

2 men preparing wood, at 2 b. each per day, . . . 0 4 0 

Men’s time putting up the same, . • • • • 0 5 0 

Nails for do., • • . . . .010 

£10 0 

The average expense per lineal yard being 8d., the amount for 
fencing would stand thus : — 

To lOOS lineal yards paling, at Sd., .... £83 10 8 

„ 1900 lineal yards dyke, at Is. 2d., . . . 110 16 0 

£144 7 4 

From a careful observation of the relative merits of the above 
two modes of fencing, I prefer stone dyke, as it makes by far the 
most substantial fence, and, if properly constructed, will last a 
number of years without requiring the least repair ; on the other 
hand, the paling fence, after standing five or six years, begins to 
rot, and is then often in need of repair. We have planted about 
1000 imperial acres within the past few years, and we now use no 
other sort of fence but the stone dyke, as we find it most efficient, 
and by far the cheapest in the end. 

In conclusion, it might not be out of place to remark, that in this 
locality — at Lochnagar — I have found the remains of old fir-trees 
at an elevation of 2500 feet above sea-level. From the appearance 
of the roots and trunks, although now considerably wasted, 1 
should suppose them to have averaged from 6 to 12 inches in 
diameter above the surface of the ground. At a lower elevation, 
in Glengelder, 1 have found the remains of trunks and roots of fir 
at a depth of from 3 to 4 feet. These were often charred, as if 
the forest bad been consumed by fire. In a bog, also, at the 
bottom of a narrow ravine, I found the remains of an oak tree, at 
an elevation of 1000 feet above sea-level. The trunk was very 



KOYAL WARRANT FOR CHARTER 1834. 


285 


much decayed, being partly covered with bog earth, and partly 
above the surface, but almost hid from view by some plants of the 
bog myrtle {Myirica gale). On measuring the trunk, I found the 
average diameter to be 24 inches. I must confess I was surprised 
on finding an oak tree in such a situation, but on looking about, I 
observed, on a dry bank on the opposite side of the ravine, a few 
plants of the common brake {Pteris aquilina), and the earth-nut 
{Bunium flexuosurri), with others, which I have always found 
occupying good soil. On examining the ground, I found it to con- 
sist of a good deep loam, resting upon mouldering red granite. I 
have no doubt but the oak tree had at one time flourished on that 
very spot. Near the quarry bridge, at the west end of Craig 
Gowen, about the same elevation, I have found the remains of oaks 
in a bog, showing that the oak had at one time flourished in this 
localitjr. When it is remembered that trees have once grown in 
such situations, it req^uires no argument to point out the utility of 
planting them. I nave not the least doubt about its success, 
provided the work be done on rational principles, and under the 
superintendence of a person of experience. I would advise that 
all planting ‘operations be done well, even although at a few 
shillings of extra expense. Economy is certainly a point which 
ought to be considered at all times, but it should never be adopted 
at a sacrifice of efficiency. 


ROYAL WARRANT for a CHARTER to the HIGHLAND and 
AGRICULTURAL SOCIETY op SCOTLAND, 1884. 

William R 

Our Sovereign Lord, considering that, on an humble Petition 
presented to His Majesty King George III., His Mmesty's Royal 
Father, of gracious memory, by and on behalf of John Duke of 
Argyll, then President, and Charles Earl of Aboyne, the Honour- 
able Henry Erskine, Dean of the Faculty of Advocates, Sir William 
Forbes of Pitsligo, Baronet, and Robert Dundas, Esq., the Younger 
of Arniston, His Majesty's Solicitor-General fpr Scotland, all now 
deceased, then Vice-Presidents of the Society, called The Highland 
Society at Ediriburghy setting forth, that, in the year 1784, the peti- 
tioners and otherpersons had formed themselves into a Society by the 
name or title of The Highland Society at Edinburgh^ their objects be- 
ing to inquire into the state of the Highlands and Islands of Scotland, 
and of the inhabitants, and intq the means of the improvement of that 

E art of the country, by the establishment of towns, villages, and 
arbours, facilitating the communication through the different parts 
of the Highlands by roads and bridges, extending and promoting. 
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the fisheries^ encouraging agriculture, and introducing useful manu* 
factureS) and by thus uniting the exertions of the nroprietors of 
land and others, to call the attention of the public to tne promotion 
of such beneficial objects, his Majesty^s said royal father did, by 
Charter or Letters-Patent, bearing date the 17 th of May, in the 
year 1787 , constitute, erect, and incorporate the said petitioners, 
and the other persons who were then members of the said Society, 
and such other persons as should thereafter be admitted members 
thereof, into one body politic and corporate, or legal incorporation, 
by the name and title of The Highland Society of Scotland al 
Edinburgh^ with the powers and under the regulations particularly 
narrated in the said Charter or Letters-Patent. 

And our Sovereign Lord further considering, that, in an humble 
petition presented to his Majesty by Walter Francis Duke of 
Buccleucn and Queensbery, President, George Duke of Gordon, 
George Granville Duke of Sutherland, George Marejuis of Tweed- 
dale, and Archibald John Earl of Rosebery, Vice-Presidents, in name 
and on behalf of themselves, and of the whole other members of 
The Highland Society of Scotland at Edinburgh^ incorporated as 
aforesaid, it is set forth, that the said Society, since its erection into 
a body corporate, had continued to promote the laudable and patri- 
otic purposes of its institution, which had been productive of great 
benefit to the country ; that from the general approbation with 
which its exertions had been viewed by the public, the Society had 
received a large accession of members, and that it now consisted of 
about nineteen hundred members, including a very large proportion 
of the noblemen .and gentlemen of rank, property, and professional 
eminence in Scotland ; that whilst the Society had continued to 
devote a great share of its attention to the Highlands of Scotland, 
it had of late years been enabled, from the general support which 
it had received, gradually to extend the sphere of its usefulness, 
by g^iving considerable sums annually in premiums for the purpose 
of improving agriculture, encouraging industry, and rewarding 
useful inventions in the arts therewith connected, all over Scotland; 
and also representing to his Majesty, that the Society having 
applied its funds in a way which experience had shown to be 
highly advantageous, is fully satisfied that a continuance of its atten- 
tion to the improvement of agriculture and the different branches 
of rural industry, and the arts therewith connected, all over Scot- 
land, as well as to such of the original objects of the institution as 
may still be beneficially advanced by the Society’s exertions, would 
be eminently beneficial to that part of the United Kingdom, as 
well as to the nation at large : And further setting forth, that this 
extension of the purposes of the institution had been approved of 
and acted upon by the Society for several years, and tnat certain 
alterations in the rules and regulations of the Society, and a varia- 
tion or extension in their designation or title bad been specially 
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(^proved of at and by a general meeting of the Society, held at 
Eainburgh on the 12th day of May 1834, — Therefore praying that 
his Majesty would be graciously pleased to grant a new or supple- 
mentary Royal Charter or Letlers-Patent, under the seal appointed 
by the Treaty of Union to be kept and used in Scotland in place 
of the great seal formerly used there, of new nominating, consti- 
tuting, and appointing the petitioners and the other members of 
the Society, and such other persons as shall be afterwards admitted 
members thereof, agreeably to the rules of the Society, into one 
body politic and corporate, or legal incorporation, by the name and 
title of “ The Highland and Agricultural Society of Scotland,” and 
under the regulations mentioned in the said petition : And Lis 
Majesty being satisfied that the design of the petitioners is laud** 
able, and that the patriotic purposes of the said Society eminently 
deserve encouragement, does therefore ordain a Charter or Letters- 
Fatent, to be passed and expede under the seal appointed by the 
Treaty of Union to be kept and used in Scotland in place of the 
great seal formerly used there, constituting, and of new erecting 
and incorporating, as his Majesty, by his prerogative-royal, and 
of his speciabgrace, for himself and his royal successors, hereby of 
new constitutes, erects, and incorporates the said petitioners, and the 
whole other persons who now are members of the said Society, and 
such persons as shall hereafter be admitted members thereof, 
agreeably to the rules of the said Society, into one body .politic 
and corporate, or legal incorporation for ever, by the name and 
style of The Highland and Agricultural Society of Scotland, which 
is in future to be the name of the said Society instead of “ The 
Highland Society of Scotland at Edinburgh,” which they at present 
use, and as such and by such name and title hereby granted, to 
have perpetual endurance and succession ; with power to the said 
Society, under the aforesaid name and title, to purchase, take, hold, 
receive, enjoy, possess, and retain for the uses and purposes of the 
Society, lands, tenements, or hereditaments, or any estate or 
interest therein, not exceeding the sum of dF2000 sterling of yearly 
rent or value, after deducting feu-duties, land-tax, ministers’ 
stipend, and other public burdens ; and to sell, exchange, or dispose 
of the same ; as also to hold, take, receive, enjoy, possess, ana ix^- 
tain for the uses and purposes of the Societjt, all such sum and 
sums of money, annual rents, goods, and other personal property, 
as have already been paid, given, received, devised, or bequeathed, 
or shall at any time hereafter be paid, given, received, devised, or 
bejqueathed, for the uses and purposes of the said Society, itnder the 
original or the former corporate name, or the name, style, and title 
hereby granted ; and with full powers also to the said Society to lend 
out the money, funds, and effects, already acquired and received, or 
to be acquired and received, on such security, heritable or personal, 
ill Scotland, or in the stock of any of the incorporated banks, or in 
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tbe public funds of the United Kingdom, as may bo determined 
and approved of in manner after mentioned ; declaring that all 
chaHers, dispositions, heritable securities, and all other deeds affect- 
ing property, heritable or personal, to be granted to or by the said 
Society, shall be taken to and granted by the said Society in the 
corporate name and title hereby granted, — that is, to “ The High- 
land and Agricultural Society of Scotland,"' without specifying the 
names of the President, or any of the office-bearers, or constituent 
members of the said Society : And that all charters, dispositions, or 
other deeds of conveyance, contracts, discharges, renunciations, 
acquittances, or other deeds whatever, touching the real estate or 
the capital of the said Society, granted by the said Society, shall 
be subscribed by any three of the Ordinary Directors, along with the 
Treasurer, or, in his absence, along, wirii the Honorary Secretary 
for the time being, and shall be executed at one or other of the 
stated general meetings of the Society’, or at any meeting of 
Directors specially summoned for that purpose, and that all such 
deeds or instruments shall be equally valid and effectual as if 
the same had been signed by the whole members or Directors 
of the said Society: And his Majesty, by these presents, for 
himself, his heirs, and successors, declares and ordains that all 
such lands or other heritages, and also all such sum or sums of 
money, stocks, funds, bonds, heritable or personal, mortgages, or 
other securities for money whatsoever, as snail at the date of this 
Charter be held, or shall stand secured or vested for the interest or 
behoof of the said Society under the former corporate name, or in 
the name of any oflSce-bearer or office-bearers, or other persons, 
may and shall continue invested for the purposes of the said Society 
as now of new incorporated, until the same respectively can be 
conveniently called up and reinvested, or transferred, or assigned, 
and duly vested in the said Society, by and agreeably to the name, 
style, and title hereby granted ; and that all deeds and other instru- 
ments necessary for the conveying, assigning, discharging, and 
reinvesting the same, shall be subscribed and executed in the man- 
ner and according to the form above prescribed ; And all actions 
or proceedings at law at the instance of the Society may be 
brought and maintained in the name of the said Honorary Secre- 
tary m his official capacity, and that the death, resignation, or 
removal of such Secretary shall not abate or prejudice any such 
actions or proceedings at law, but the same may be continued, 
prosecuted, and carried on in the name of any other Honorary 
Secretary for tbe time being, in the same manner as if be bad been 
an original party thereto : And with power likewise to have and 
use a common seal, and to change, alter, break, and make new the 
same from time to time as to tbe said Society shall seem expedient ; 
and otherwise, and in all other things, to act, and do, and proceed 
in such manner as the law permits, and as is usual in tbe case of 
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persons incorporated, and with all the prlvileffes incident to such 
incorporations: And further approving, as his Majesty hereby 
^proves, of the following regulations made by the said Society ; 
That is to say, Firsts the saia Society shall consist of two classes, 
Ordinary, and Honorary or Corresponding Members. The number 
of the honorary or corresponding membei’S resident in the United 
Kingdom of Great Britain and Ireland shall not exceed twenty, 
but with power to the Society to elect as Honorary Associates per- 
sons resident abroad, not subjects of his Majesty, who may have 
been benefactors to the Society, or who arc distinguished for their 
skill In art or science, provided that the number of such foreign 
associates shall not exceed twenty. Second^ The mode of election 
of members, ordinary or honorary, shall be by ballot, at one or 
other of the stated general meetings, and in the manner to be pre- 
scribed by any regulation or bye-law to be made thereanent, as 
hereinafter directed. Thirds The Society shall hold two general 
meetings in each year, one upon the second Tuesday in January,* 
and another upon any lawful day of the months of June or July, 
which the Directors of the Society shall fix annually at any of their 
ordinary meetings in May or J une, and make known by advertise- 
ment in any two or more of the Edinburgh newspapers, at least 
eight days before such meeting ; And it shall be in the power of 
the Directors to call occasional general mootings, previous intima- 
tion of such general meetings, and the purpose thereof, being made 
by advertisement in any two or more of the said newspapers, at 
least ten days before such meeting. At the said general meetings 
of the Society, twenty shall be a quorum ; and the President, or, 
in his absence, one of the Vice-Presidents ; or, in the absence of 
the Vice-Presidents, any member who has held the oflSce of Presi- 
dent or Vice-President ; and, in the absence of these, the senior 
Director present, shall preside ; and all questions before general 
meetings shall be decided by a majority of votes of the members 
present. Fourth^ The Society shall annually, at the general meet- 
ing in January, choose, out of the ordinary members, a President, 
four Vice-Presidents, a Treasurer, and an Honorary Secretary. 
And the Society shall also annually, at the said General Meeting 
in Janua^, choose out of their ordinary members, who are usually 
resident in Edinburgh or in its immediate vicinity, a Board of 
Thirtv Directors, of whom at least Seven shall be newly elected ; 
and also Ten Extraordinary Directors, who may be only occasion- 
ally resident in Edinburgh; which several President, Vice-Pre- 
indsntB, Directors, ordinary and exti*aordinary. Treasurer and 
Honorary Secretary, shall manage and direct the ordinary business 

altered by the supplementaiy charter of 1866 , which 
authorisee the Directora to summon the GenenJ Meetmg *'for any lawful day in 
January, and it has been resolved that, under ordinary circumstances, it shall be 
h^d on the third Wednesday of that month. 

TRANS,— MAKOH 1860, X 
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of the Society ia all matters, in compliance with the constitution, 
bye-laws, and regulations of the Institution : — Declaring that, in all 
meetings of the Directors, seven shall be a quorum ; that the Presi- 
dent, senior Vice-President, or, in their absence, the senior ordinary 
Director present, shall be Chairman of the meeting ; and that the 
Proses or Chairman of all meetings of the Directors, and of all 
general meetings of the Society or Incorporation as aforesaid, shall 
have a deliberative vote; and, in case of an equality, also a casting- 
vote. Fifih^ The Directors shall annually appoint a Secretary for 
conducting the general business of the Society, and also any 
other officers or servants they may find necessary to employ ; and 
the Directors shall fix the salaries or allowances to bo paid to such 
Secretary and other officers or servants : but the said appointment 
of a Secretary and other oflScers or servants receiving salaries, and 
the salaries or allowances to be paid to them, shall always bo suj)- 
jeet to the approbation of the Society at their general meeting in 
January ; and the Directors shall also have the power to remove 
the Secretary and other officers or servants appointed by them : and 
those who at present act as President, Vice-Presidents, Directors, 
and officers of the said Society, shall continue, and have the power 
of officiating as such, until the next general meeting of the Society, 
on the second Tuesday of January next ensuing, when the Presi- 
dent, Vice-President, and other necessary officers, shall be elected 
and approved of for the then next ensuing year. Sixths The 
ordinary members of the Society shall pay upon admission, and 
afterwards annually, towards the general fund of the Society, such 
sum or sums as the Society may from time to time fix and declare, 
by any regulation or bye-law in manner hereinafter directed ; with 
power to the said members to redeem the annual contribution by 
a payment in one sum as the purchase of a life subscription, at such 
rate as the said Society shall from time to time authorise and ap- 
point. The honorary or corresponding members and foreign asso- 
ciates shall not be subject to any annual contribution or other 
payment. Each ordinary member of the Society shall pay his 
annual contribution for tlib preceding year at or before the 
general meeting in January, or otherwise he shall have no vote. 
Any person elected an ordinary member of the Society, who shall 
not have objected to his election, on the same being intimated to 
him by the Secretary, shall not be entitled to resign or withdraw 
his name as a member of the Society, unless he shall have paid up 
his life subscription, or shall have previously settled and paid, in 
annual contributions, a sum equal to that fixed by the Society at 
the time of his election, to be paid by members as the purchase of 
a life subscription, in lieu and in redemption of the annual pay- 
ments : ^ and the Directors shall have power to cause actions or 
proceedings at law to be instituted against members in arrear of 
thoir annual payments, for recovery of such arrears ; and it shall 
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not form a bar or valid defence against such actions or proceedings, 
that tho member has tendered his resignation : and it shall be in 
the power of the Society to expel any member, for any cause which 
shall appear to a general meeting to require that proceeding ; and 
all such persons shall thereupon cease to be members, or to have 
any right or interest in the Society or its concerns accordingly. 
Seventh, Tho annual payments by the ordinary members of the 
Society, or sums paid in lieu thereof as contributions for life, shall 
be paid to the Treasurer, or to any collector to be named by him, 
such collector being bound to find security for his intromissions, to 
the satisfaction of the Directors ; and he shall receive such remu- 
neration as the Directors shall from time to time fix and deter- 
mine : and all sums received by the Treasurer or Collector shall be 
lodged with the Koyal Bank of Scotland, or with such other bank 
or banking company as the Directors shall appoint ; and neither 
the Treasurer nor the Collector shall at any time retain any balance 
of the funds in his or their hands greater than i?50 sterling. 
Eighth^ The funds hitherto acquired, and now belonging to the 
Society, shall form a part of its capital stock ; and all the monies 
to be hereafter received as life subscriptions or the price or re- 
demption of the annual contributions of members, shall, either in 
whole, or to such amount as the Society shall at any lime direct 
and appoint, be added to the capital, — the interest, dividends, or 
annual produce of which only shall be applicable to the general 
purposes of the Society ; and any donations or bequests that may 
be made to the Society, which shall not be otherwise devised, shall 
also form a part of, and bo added to the capital, and may bo em- 
ployed in the purchase of lands, houses, or other heritable subjects, 
under the qualifications and restrictions above mentioned, or be in- 
vested upon proper security, heritable or personal, in Scotland, or in 
bank-stock, or in the public funds, by the authority of the Direc- 
tors, subject to the approbation of a general meeting : and no part 
of the capital, either already acquired or to be so formed, shall be 
afterwards applied, except by authoritjr of a general meeting, and 
upon intimation of the intended application being made at two meet- 
ings of the Board of Directors previous to such general meeting : 
but the Directors, with the .approbation of tho Society, shall at all 
times have power to uplift the said capital, or any part thereof, 
for the purpose of reinvesting the same on any other security which 
uiay appear to them preferable, or in the purchase of lands or other 
heritable property, to the annual value before specified ; but no part 
of the capital shall be lent, originally, or upon reinvestment, to any 
person or persons holding an official situation or appointment under 
the Society at the time the same is to be lent or reinvested. Ninth, 
The Society, at its general meetings, shall have power to apply the 
revenues of the Society for the purposes of the institution, and to 
put at the disposal of the Directors annually certain sums, to be 
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applied by them in such manner as may appear to them to be most 
conducive to its interests^ but with and under the provisions before 
made as to the capital stock. Tenths All orders or warrants for 
application of money, shall express the purpose of such appli- 
cation^ and shall be signed by the Preses of the general meeting, or 
of the meeting of Directors at which they may be authorised ; and 
shall also be countersigned by the Treasurer, or, in his absence, by 
the Honorary Secretary. The Treasurer shall annually make out a 
detailed account of the income and expenditure of the Society, and 
of the state of the Society's funds ; and the Directors shall annually, 
at their meeting immediately preceding the general meeting of the 
Society in January, have the accounts of the Treasurer audited, 
and a state of the funds of the Society made up ; and the Treasurer 
shall produce the said accounts and state of the funds at the general 
meeting of the Society in January, and submit an abstract or aj)- 
breviated view thereof, for the consideration of the Society : The ac- 
counts shall also be produced at every meeting of theBoard of Direc- 
tors for their inspection, all conformably to the usage of the Soeiety. 
And his Majesty wills and appoints, that the said regulations be 
duly observed, giving and granting nevertheless, as his Majesty, 
for himself and his royal successors, of new gives and grants to 
the members of the said incorporated Society, and their successors, 
at their general meetings, assembled from time to time, full power to 
alter or annul any of the bye-laws, rules, or regulations at present 
in observance, and to make such other bye-laws, rules, regulations, or 
orders, as they, or the majority of them present at such meetings, shall 
judge proper and necessary, for the better government and direc- 
tion of the said Incorporation ; and afterwards to alter or annul the 
said regulations herein before reeited, as well as the bye-laws, rules, 
regulations, and orders, to be made in future, or any of them, as 
the members of the said Incorporation so assembled, or the major 
part of them present at such general meeting, shall deem proper 
and requisite : And his Majesty wills and directs, that all the bye- 
laws, rules, regulations, and orders, made as aforesaid, shall, until 
altered, be duly observed and kept, provided that the same are no- 
ways contrary to the law of the realm, and to the general purport 
and meaning of his Majesty's said Charter and Letters-Patent ; and 
provided likewise, that such bye-laws, rules, regulations, and orders, 
or any of them, and every alteration thereof, shall be notified at 
two meetings of the Board of Directors previous to the general 
meeting of the said Incorporation at which they are proposed to be 
made, declared, or altered ; and shall also be confirmed in and by 
the next general meeting of the said Incorporation, held and kept 
after they shall have been respectively made as aforesaid : And his 
Majesty does, for himself and his heirs and successors, declare, 
that the said Charter or Letters-Patent shall be in and by all 
things valid and effectual in law, according to the true intent and 
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meaning thereof, and shall be taken, construed, and adjudged, in 
the manner most favourable and beneficial for the best advantage 
of the said Incorporation, notwithstanding any misrecital, defect, 
uncertainty, or imperfection in the same : And bis Majesty doth 
further will and command, that this Charter do pass the seal ap« 
pointed by the Treaty of Union to be kept and used in Scotland in 
place of the great seal thereof formerly used there, without passing 
any other seal or register : For doing whereof, these presents shall 
be to the Director of his Majesty’s Chancery in Scotland, and to 
the keeper of the said seal, and their deputies, a suflScient warrant. 
Given at his Majesty’s Court of St James’s, the 18th day of June 
1 834, in the fourth year of his Majesty’s reign. 

By his Majesty* s Command^ Melboubne. 

BYE-LAWS. 

1. Annual Suhscription of £'\y 3s. 6cZ., and Life Composition , — 
That the Ordinary Members of the Society shall pay at admission, 
and afterwards annually, in advance, the sum of «jP], 3s. 6d., with 
the option and power of redeeming the same by payment of Twelve 
Guineas, as the purchase of a Life Subscription ; and which Life 
Subscription may bo so purchased under deduction of any annual 
payments that the Member may have previously made, with this 
limitation, that at no time shall a Member have the power of 
redeeming the annual payments for a less sum than d<?7, Is., or six 
yeats^ annual contributions. 

2. Annual Subscription of 10s , and Life Composition, — ^That 
Tenant-Farmers, Secretaries and Treasurers of Local Agricultural 
Associations, Factors, and Proprietors farming the whole of their 
own lands, whose assessment in the Valuation Boll does not exceed 
dE^500, shall pay at admission, and afterwards annually, in advance, 
the sum of Ten Shillings, with the option and power of redeeming 
the same by payment of Five Guineas as the purchase of a Life 
Subscription. 

3. Election of Members, — The mode of Election of Members 
of the Society shall bo by ballot, at either of the stated General 
Meetings, — at which at least twenty Membtfl’s must be present 
The names of all Candidates for admission as Members shall be 
lodged with the Secretary, and laid before the Directors, previous 
to the General Meeting at which they are to be proposed ; and 
such persons, whose names shall have been so lodged, as shall be 
approved of by four parts in five of the Members balloting, shall 
be declared to be duly elected. Honorary or Corresponding 
Members or Associates shall not be declared duly elected unless 
three-fourths of the Members present at the General Meeting at 
which they are proposed shall have voted for them. 
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4. Oenercd Ballot — The Society, when a ballot for Ordinary 
Members is to commence, and after the names and designations of 
the Candidates have been read over, shall have the power, by the 
unanimous consent of the Members present, to dispense with the 
form of individual ballot, provided it shall appear to the satisfac- 
tion of the Meeting that the names of the whole Candidates on the 
list have been read and approved of in and by the Meeting of the 
Directors immediately preceding such (xcneral Meeting; and, in 
this case, the election shall be deemed and held to have been 
made by ballot, according to the intent and meaning of the 
Charter. 

5. Election of Office-Bearers. — The President shall not continue 
in office for more than four consecutive years. The two Senior 
Vice-Presidents, and the seven senior Ordinary Directors, and such 
number of the Extraordinary Directors, not being fewer than Two 
nor more than Five, as the Society may determine, shall retire 
annually ; and the President, Vice-Presidents, and Directors, Ordi- 
nary and Extraordinary, who so vacate office, shall not be eligible 
to be re-elected in the same capacity for at least one year. Any 
Ordinary Director who shall not have attended a meeting of the 
Board of Directors for one year, unless prevented by bad health, 
shall be held to have vacated his seat in the Direction. The list 
of Office-Bearers to be proposed by the Directors for election at 
the General Meeting shall be published in any two or more of the 
Edinburgh newspa^rs, fourteen days preceding. 

6. Meetings of virectors. — The feoard of Directors shall meet 
on the first Wednesday of each month during the sittings of the 
Court of Session, and occasionally, as business may require, on a 
requisition by three Directors to the Secretary, or on intimation 
by him. Committees shall be appointed by the Directors, and 
shall in all cases report procedure to them for their consideration 
and approval. The Directors shall keep a record of their proceed- 
ings, to be laid before the General Meetings for their consideration 
and direction. All Members of the Society, though not in the 
Direction, may attend the meetings of the Directors and deliver 
their opinion, but they shall have no vote. The President, Vice- 
Presidents, Directors, Ordinary and Extraordinary, Treasurer and 
Honorary Secretary, shall be entitled to vote at meetings of the 
Board. 

7. Motions at General Meetings. — That at General Meetings of 
the Society no motion or proposal (except of mere form or cour- 
tesy) shall be submitted or entertained for immediate decision, 
.unless notice thereof has been given a week previously to the 
Board of Directors, without prejudice, however, to the compe- 
tency of making such motion or proposal to the effect of its being 
remitted to the Directors for consideration, and thereafter being 
disposed of at a future General Meeting. 
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8. Duties of Secretary. — The Secretary shall write the minutes 
and proceedings, cany on the ordinary correspondence of the 
Society, and superintend the keeping of the records, papers, and 
correspondence. All records, papers, correspondence, and accounts 
shall be subject to the inspection of the Board’ of Directors, or any 
Member thereof. 

9. Secretary to act as Collector. — The Treasurer, if he does not 
collect himself, shall nominate the Secretary as Collector, and the 
Annual Subscriptions and Life Compositions of Members shall be 
paid to him in that capacity. 

10. Warrants for Money. — Orders or Warrants for the applica- 
tion of money shall be attested by the signature of the Secretary, 
previously to being signed by the Preses of the General Meeting, 
or of the Meeting of Directors at which they may be authorised. 

11. Auditor of Accounts. — The Society shall, at the General 
Meeting in January, elect a professional Accountant, as Auditor of 
the Society's Accounts, who shall accordingly audit the Treasurer 
and Collector’s Accounts annually, and for that purpose all neces- 
sary data shall be furnished to him by the Secretary not later than 
30th November. 

12. Annual Accounts. — The financial year shall be reckoned 
from the first lawful day of December to the last Ia^^ful day of 
November. A detailed Annual Account of the Income and Ex- 
penditure of the Society, and of the State of the Society's Funds 
for that period, shall be submitted to the Directors in December, 
and the Abstract thereof required by the Charter shall be pub- 
lished in the Society's Transactions on the 1st of January follow- 
ing; the detailed Accounts and State of Funds shall bo laid by the 
Treasurer before the (General Meeting in January, 5uch Accounts 
and Abstract being under the signature of the Auditor, and of two 
Members of the Committee of Finance. 

13. Auditor's Duties. — In the examination of the Accounts of 
the Secretary and Collector, whicli shall be kept in a form to be 
approved by the Directors, and shall exhibit the whole of the 
monetary intromissions of the Society, it shall be the duty of the 
Auditor to direct his attention to all points essential to a hond fide 
audit, including the ascertainment of the following particulars 

The due realisation and bringing to Account of the various items of 
which the Societ^s Income is composed. 

2^?, The accuracy of the Entries and Summations of the details of Charge 
and Discharge. 

3c/. The correspondence of the details of Discharge with the Vouchers 
for substantiating them. 

4/4, The suflSciency of the authority for Disbursements, both in reference 
to the Warrants of the Directors, or of General Meetings. 

5/4, That the requirements of the Charter, with respect to Capital, havo 
been observed. 
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fAYOUR OF THE HIGHLAND AND AGRICULTURAL SOCIETY OF SCOTLAND, 1866. 

Ottb Sovereign Lady considering that the Highland Society of 
Scotland at Edinbargh was incorporated by charter or letters- 

S atent granted by his Majesty George IIL, hiearing date the 17th 
ay of May, in the year 1787 ; that the said Society was of new in- 
corporated by the name and style of the Highland and Agricultural 
Society of Scotland by charter or letters-patent granted by his 
Majesty William IV., bearing date the 18th day of June, and sealed 
and registered the 7th day of July in the year 1834; that in an 
humble petition presented to her Majesty by the said Highland and 
Agricultural Society, it is, inter alia^ set forth that the said Society 
was incorporated for the purpose at first of promoting the general 
improvement of the Highlands of Scotland, and thereafter of ad- 
vancing the art of agriculture throughout the entire extent of her 
ancient kingdom ; that the means hitherto adopted by the said 
Society for carrying the latter purpose into effect have been the 
granting of premiums for agricultural improvements, the holding 
of shows of cattle, implements, and produce, and the general pro- 
motion of the science and practice of agriculture ; that other means, 
however, were open for effecting the same object, of which one is 
to encourage the proper education of agriculturists ; that this en- 
couragement may, in the opinion of the Society, best be afforded 
by directing young agriculturists to a suitable course of study, and 
by examining and certifying their successful prosecution thereof ; 
that the duty of determining the said curriculum of study, and of 
examining and certifying the proficiency of the students who have 
passed through it, may properly be discharged by the said Society 
through the medium oi a Committee, but that to enable them to 
appoint such a Committee with the requisite powers, her Majesty’s 
authority was necessary, and therefore, praying her Majesty to 
grant to them a supplementary charter conferring the said powers : 
And her Majesty being satisfied that the design of the petitioners 
is laudable, and that its execution will prove highly beneficial to 
the public ; therefore in supplement of, and in addition to the 
powers confeired by the charters above set forth, ordains a charter 
or letters-patent to be passed or expede under the seal appointed 
by the Treaty of Union to be kept and used in Scotland m place of 
the Great Seal formerly used there, authorising and empowering 
the members of the saia incorporated Society and their successors, 
at their general meetings assembled, from time to time, in order to 
encourage the proper education of agriculturists in Scotland, to 
constitute and oppoint a committee, to be called The Council of 
the Highland and Agricultural Society of Scotland on Education,” 
and which .Council sliall consist of the following members — viz., the 
President of the said Society, the Lord Justice-General of Scotland, 
the Lord Advocate of Scotland, the Doan of the Faciflty of Advo- 
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cates, the Professors of Agriculture, Anatomy, Botany, Chemistry, 
Natural History, and Technology in the University of Edinburgh, 
all for the time being, and seven other members of the said Society 
to be chosen from time to time by the Directors of the said Society, 
and approved of at a general meeting thereof, of which Council the 
President of the said Society shall be President, and the Lord Justice- 
General, Vice-President, and five of its members shall be a quorum : 
And her Majesty hereby empowers and requires the said Council 
to appoint a Botird of Examiners, and to grant to students in agri- 
culture diplomas bearing the corporate seal of the said Society, and 
certifying their proficiency in the arts and sciences connectea with 
agriculture : And her Majesty gives and grants power to the mem- 
bers of the said incorporated Society, and their successors, at their 
general meetings assembled from time to time, on the report of the 
said Council, to make and enact all such bye-laws, rules, or regula- 
tions, in regard to the course of study to be required of such 
students, the mode and subjects of examination, and generally for 
carrying into effect the purposes of her Majesty’s said charter or 
letters-patent, and the powers thereby granted, as they or the major 
part of them present at such meetings shall deem proper and re- 
quisite, and afterwards to alter or annul the same or any of them, and 
that in the manner specified in the said charter of his Majesty 
William IV , with regard to the bye-laws, rules, and regulations 
therein mentioned. And whereas by the said recited charter it is 
provided and declared that the Society shall hold two general 
meetings in each year, one upon the second Tuesday in January, 
and another on any lawful day in the months of June or July,” and 
seeing that the objects of the Society would be promoted were the 
provisions in regard to the first of these meetings altered, her 
Majesty gives and grants permission to the Directors of the said 
Society to summon such general meeting for any lawful day in 
January, on the notice and advertisement prescribed in said recited 
charter. And her Majesty does for herself, and her heirs and suc- 
cessors, declare that the said charter or letters-patent shall be in 
and by all things valid and eflFectual in law, according to the true 
intent and meaning thereof, and shall be taken, construed, and ad- 
judged in the manner most favourable and beneficial for the best 
advantage of the said Incorporation, notwithstanding any misrecital, 
defect, uncertainty, or imperfection in the same. And her Majesty 
doth further will and command that this charter do pass the seal 
appointed by the Treaty of Union to be kept and used in Scotland 
in place of the great seal formerly used there, without passing any 
other seal or register. For doing whereof, these presents shall hie 
to the Director of her Majesty’s Chancery in Scotland, and to the 
keeper of the said seal and their deputies, a sufficient warrant. 

Given at her Majesty’s Court at Saint James’s, the 18th day of 
August 1856, in the 20th year of her Majesty’s reign. 

By Her Majesty's command^ G. Grey. 
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BYE-LAWS. 

1. That in terms of a Report by the Council on Education, the 
following Board of Examiners be appointed : — 

Science and Practice of Agriculture — Meclianmj and Architecture of the 
i^arw— Professor John Wilson; Geoege Hope, Fenton Bams; 
Robert Russell, Kilwhiss ; and John Wilson, Edington Mains. 
Professor Balfour. 

(7^w5ww<r?/—Professor Thomas Anderson. 

Natural Uistorg — Professor Aliman. 

Veterinary Surgery — Professor Dick. • 

Field Engineering and Su't'veying — John Miiler of Leithen, O.E., and 
James Stirling, C.E. 

Book-Keeping and A — Kenneth Mackenzie, Accountant, and 
Peter MTjAgan, of Pumpherston. 

2. That it shall be competent for said Board from time to time 
to receive for examination, and to recommend for the Society’s 
agricultural diploma, candidates who shall have attained their 21st 
year, and who shall exhibit the vouchers, and pass an examination 
on the subjects hereinafter prescribed, 

3. That the vouchers to be exhibited shall be such as to afford 

satisfactory evidence to the Board — Isf, That the candidate has 
attended a farm, and been engaged in the practical operations 
thereof for a period of two years, or for two separate periods of not 
less than one year each. That the candidate has attended, 

for another period of two years, or for separate periods of not less 
than one year each, the following classes in some seminary recog- 
nised by the Board as sufficient : — ^Agriculture, Chemistry, Natural 
History, Botany, Veterinary Medicine, and Surgery. 

4j. That the candidate s knowledge of practical husbandry, and 
of the foregoing branches of study, as well as of Technology, Field 
Engineering and Surveying, Farm Mechanics and Architecture 
and Book-keeping, shall bo established to the satisfaction of the 
Board by means of a strict examination. 

5. That upon a report made by the Board to the Council on 
Education, stating that a candidate has exhibited the vouchers 
and passed the examination required, the Council shall issue, in 
favour of such candidate, a diploma bearing the corporate seal of 
the Society, and certifying his proficiency in the arts and sciences 
connected with agriculture. 
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PREMIUMS AWARDED BY THE SOCIETY IN 1859. 


I.— REPORTS. 

1. The gold medal to James B. Biid, Renton Barns, Berwickshire, for a 

♦Report on the Management of Sheep. 

2. The gold medal to the Rev. James Duncan, Old Manse, Denholm, 

Roxburghbhire,for a Ropoit on the Natural History of the Turnip Fly. 

3. The gold medal to James Fulton, Temple, Mary hill, Glasgow, for a Re- 

port on the Cultivation of Italian Rye Grass. 

4. The gold medal to Robert Hutchison of Carlowrie, West Lothian, for 

Report and Plans of Labourers’ Cottages. 

5. The gold medal to Kennedy M‘Nab, Inverness, for a Report on the 

Diseases of Swine. 

G. The gold medal to James Porter, Monymusk, Aberdeenshire, for a Re- 
port on Top Dressing Pastuie. 

7. The gold medal to Robert Scot Skirving, Camptoun, East-Lothian, for 
a Report on the Cultivation of Mangold- Wurzel. 
n. The medium gold medal to Wm. Horn, land- steward, Broom Hall Farm, 
Scole, Norfolk, for a Report of Experiments with different descrip- 
tions of Food for Cattle and Sheep. 

9. Tlio silver medal to Andrew Tait, Bankhouse, Penicuik, for a Repoit 
on Planting Hedges. 


Jl. —DISTRICT COMPETITIONS. 


Bulls. 

BuLiiS, Class I. 

Bulls, Class II. 
Heifers. 

99 


Bulls, Class I. 

99 99 

BuLTi}, Class II. 
Heifers. 

99 


Bulls, Class I. 

99 9J 

Bulls, Class IT. 
Heifers. 

V 


CATTLE. 


The Coxinty of Kincardine, 

Robert Walker, Portlethen, Aberdeen, Silvei Medal. 

1. James Patton, West Moston, Fettercairn, L4 0 0* 

2. David Scott, of Balnakettle, . . 2 0 0^ 

Robert Walker, Portlethen, Aberdeen, 2 10 Ot 

1. John Smith, Pitgarvie, Fettercairn, . 2 10 OJ 

2. Alexander Brown, Powbum, Fettercairn, 1 10 oj 


The District of Garioch, 

1 , Alexander Sim, Fawells, Keith Hall, 

2. John Maitland, Balhagarty, Keith Hall, 
James Ledingham, Raync, 

1 . James Stephen, Conglass, Keith Hall, 

2. James Anderson, Lochend, Rajne, . 


L.4 0 0* 
2 0 0 * 
5 0 0 
2 10 Ot 
1 10 ‘ot 


The District of Strathspey, 

1. Sweton Fraser, Auchernack, Gran town, L.8 0 0 

2. Thomas Low, Ballimore, AWnethy, 4 0 0 
John Gordon, Ballintomb, Grantown, * 2 10 Of 

1. Alexander Stewart, Mains of Dalvey, Ad vie, 2 10 Ot 

2. John Gordon, Ballintomb, Grantown, 1 10 oj; 


* Class I., Bulls calved before 1st .Tanuary 1855. 

f Class II., Bulls calved after 1st January 1855. 

t Half Premiums awai'dod, the number of lots being under si\. 
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Bulls. 

Bulls, Class I. 

99 99 

Bulls, Class II. 
Hbifers. 

,99 

Bulls. 

Bulls, Class I. 

99 99 

Bulls, Class II. 
IISIFERS. 

99 


The Stewartry of Kirhcadhright, 

Thomas Biggar, of Chapeltoxi, Silver Medal. 

1, Robert Kerr, Redcastle, Haugh of Urr, L.8 0 0 

2. William Haining, Three Merkland, do., 4 0 0 
James Graham, Meikle Culloch, Dalbeattie, 5 0 0 

1 . James Graham, Meikle Culloch, Dalbeattie, 5 0 0 

2. John Cunningham, Whitecairn, • 3 0 0 


The District of Lom» 

Rev. A. G. Cameron, of Barcaldine, 

1. John Stevenson, Balimore, 

2. John M*rhai], Dunollybeg, 

Duncan M^Cailum, Kilmaronaig, 

1. Colin M^Callum, Balligown, • 

2. John Stevenson, Balimore, 


Silver Medal. 
L.8 0 0 

4 0 0 

2 10 Of 

5 0 0 

3 0 0 


The District of the Perth^ F'tfe, Kinross, and Clackmannan Association, 
Bulls. The Earl of Airlie, . • . Silver Medal. 

Bulls, Class I. 1. John McLaren, Monzie, Blair Athole, L.4 0 0* 

„ „ 2. Robert Peter, Abeifeldy, • • 2 0 0* 

The District of Mar, 

Bulls. Captain Grant of Tillyfour. • . Silver Medal. 

Bulls, Class I. 1. Messrs Fowler, Sauchen ; and Donald, Waiikmill, 

Kintore L.8 0 0 

„ „ 2. Alex. R. Walker, Wester Fintray, . 4 0 0 

BuLiii, Class II. Silvester Campbell, Kinnellar, Blackburn, 5 0 0 
Heifers. 1 . Silvester Campbell, Kinnellar, Blackburn, 5 0 0* 

„ 2. Alex, R. Walker, Wester Fintray, » 3 0 0 

The Middle Ward of Lanarkshire, 

Bulls. James Allan, West Mains, Stonehouse, Silver Medal. 

The County of Elgin, 

Cows. John Collie, Ardgay, Forres, , . Silver Medal. 


DRAUGHT HORSES. 
The County of Stirling, 


Mares. 

James Coubrough, Blairtummoch, Campsie 

, L.10 

0 

0 

Fillies. 

James Adam, Muir-park, St Ninians, • 

5 

0 

0 


The County of Wigtown, 




Mares. 

Robert Anderson, Drumore, Stranraer, 

L.10 

0 

0 

Fillies. 

John M‘Clew, Dinvin, Port Patrick, 

5 

0 

0 

Stallions. 

The County of Fcrrfar, 




Charles Noble, Berryhill, Peterhead, . 

L.25 

0 

0 

Maiqles. 

Alexander Arklay, Murroes, Dundee, . 

10 

0 

0 

Fillies. 

P. Anderson, Carlungie, Dundee, 

5 

0 

0 


* Class I., Bulls calved before Ist January 1855. 
f Class II., Bulls calved after Ist January 1855. 
t Half Premiums awarded, the number of lots being under six. 
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The Island of Bute. 

Stallions, A. & J. Drummond, Blacklaw, Dunfermline, L.25 0 0 

The County of Dumfries. 

Mares. Isaac Fawkes, Outertown Annan, . L.10 0 0 

Fillies. William Muir, Hardington Mains; Biggar, 5 0 0 

ENTIRE COLTS. 

The District of Lauderdale, 

Two-ykae-old Colts. John Peake, Craigend, Stow, . . L.3 0 0* 

One-year-old Colts. James Laurie, Mitchelson, Stow, , 4 0 0 

The District of Kintyre. 

Two-year-old-Colts. Thos, Gemmell, Dalrioch, Campbeltown, L.G 0 0 

Onb-year-old-Colts. James Smith, Darlochau, Campbeltown, 4 0 0 

LEICESTER SHEEP. 

The District of the Border Union Society, 

Tups. Rev. R. W. Bosanquet, Rock, Alnwick, Sil<rer Medal. 

Shearling Tups. Thomas Simeon, Biainslie, Lauder, . L.5 0 0 

The District of the Perth^ Fife^ Kinross^ and Clackmannan Society, 
Tups. Lord Kinnaird, K.T., Rosbie Priory, Silver Medal. 

Tops. David Wallace, Balgrummo, Leven, • L.5 0 0 

Shearling Tups. David Wallace, Balgrummo, Leven, . 5 0 0 

Ewes. Thomas Ferguson, Kinncchtry, Coupar- Angus, 5 0 0 

Shearling Ewes. David Wallace, Balgrummo, Leven, . 2 0 0* 

CHEVIOT SHEEP. 

The County of Sutherland, 

Tups. William Uoustoun, Kintradwell, Golspie, Silver Medal. 

Tups. John B. Dudgeon, Crakaig, Golspie, • L.5 0 0 

Shearling Tups. Marcus Gunn, Culgower, Golspie, , 5 0 0 

Ewes. William Houstoun, Kintradwell, Golspie, 2 10 0* 

Shearling Ewes. Marcus Gunn, Culgower, Golspie, 2 0 0'*^ 

The District of Nithsdale, 

Tups. George Lorimer, Kirkland, Sanquhar, 

Tups. James Brydon, Moodlaw, Langholm, . 

Shearung Tups. David Paterson, Wood, Dumfries, 

Ewes. David Paterson, Wood, Dumfries, . 

Shearling Ewes. David Paterson. Wood, Dumfries^ 

The District of Annandale, 

Tups. James Johnstone, Capplegill, Moffat, Silver Medal. 

Tups. John Carruthers, Kirkhill, Moffat, • L.5 0 0 

Shearling Tups. James Brydon, Moodlaw, Langholm, • 5 0 0 

Ewes. James Brydon, Moodlaw, Langholm, . 2 10 0* 

Shearling Ewes. James Brydon, Moodlaw, Langholm, . 2 0 0* 


Silver Medal. 
L.5 0 0 
‘500 
5 0-0 
4 0 0 


Half Premiums awoi'dcd, the number of lots being under six. 
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TJie Districts of Mull and Morven, 

Tups. John Campbell of Possill, . . . Silver Medal, 

Tups, W, E. Oliver, Glenforsa, Aros, . . L.5 0 0 

Sheaklino Tups. D. & E, Thorbura, Muck, Tobermory, . 5 0 0 

Ewes. W. E. Oliver, Glenforsa, Aros, . • 5 0 0 

Shearling Ewes. D. & E. Thorburn, Muck, Tobermory, . 4 0 0 

The Districts of Gairloch and Lochhroom, 

Tups, TI. Mackenzie of Dnndonnell, Ullapool, . Silver Medal, 

„ J). Mundoll, of Auchindrean, Dingwall, . L.5 0 0 

Shearling Tups. Walter Mundell, of Invcrhael, Dingwall, , 5 0 0 

Ewes, Walter Mundell, of Tnverhael, Dingwall, . 5 0 0 

Shearling Ewes. D. Mundell, of Auchindrean, Dingwall, . 4 0 0 

BLACKFACEl) SHEEP. 

The District of Lochaher, 

Tups. Andrew Fraser, Camibky, Fort- William, . L.5 0 0 

Shearling Tups. Andrew Fraser, Camisky, Foit- William, , 5 0 0 

Ewes. Alex. Campbell, of Monzie, Fort-William, 5 0 0 

Shearling Ewes, James Linton, Cornanan, Fort-William, . 4 0 0 

The County of Wigtown. 

Tups, David McCulloch, Auchness, Stranraer, , Silver Medal. 

'Robert Moffat, Glenwhillie, New Luce, , L.2 10 0 

Shearling Tups. Andrew Lusk, Craigcaffie, Stranraer, . 2 10 0 

Ewes. Robert Moffat, Glenhillie, New Luce, . 5 0 0 

Shearling Ewes.' William Drynan, Craig, Glenluce, . 4 0 0* 

The District of Athole. 

Tups. The Duke of Athole, K.T., , . Silver Medal. 

^ A. & N. Stewart, Dalchalloch, Blair Athole, L 5 0 0 

Shearling Tups. Robert Elliot, Laighw’'ood, Dunkeld, . 2 10 0* 

Shearling Ewes. Robert Elliot, Laighwood, Dunkeld, . 2 0 O^f 

The Island of Arran. 

Tups. Robt. Crawford, Glenscorrodale, Lamlash, L.5 0 0 

Shearling Tups. Robt. Crawford, Glenscorrodale, Lamla&h, 5 0 0 

Ewes. Alexander Nicol, Monyquil, Brodick, . 5 0 0 

Shearling Ewes. James Allan, Clauchan, Brodick, . 4 0 0 

The District of the Gatehouse Societif. 

Tups. • Jas. M‘Geoch, Craignell, Newton-Stewart, L.5 0 0 

Shearling Tups. A. M‘Cutcheon, Buchan, New’ton-Stewart, 5 0 0 
Shearling Ewes. Alex. Meggat, Glengap, Kirkcudbright, . 4 0 0 

The Districts of Breadalbane and Weem. 

Tups. The Marquis of Breadalbane, KT. . Silver Medal. 

SHEEP-SHEARING. 

The Silver Medal was awarded to William Tod, Glenree, at a 
Competition held at Ancbencairn, Lamlash. 

* Half Premiums awarded, the number of lots being under six. 
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SWINE. 

The County of Renfrew, 


Boars. 

Robert Carswell, Barrhead, 

. Silver Medal. 

Sows, 

1. Alexander Carswell, Barrhead, 

. L.1 

10 

0* 


2. John M‘Kay, Barrhead, 

, 0 10 

0* 


The District oj Annandale, 




Boars. 

1 . James Smith, Newfield, Rutwell, 

. L.4 

0 

0 


2, Miss Bell, Woodhouselee, Canonbie, 

. 2 

.0 

0 

Sows. 

1. John Birrell, Guards, Gretna, . 

3 

0 

0 


2. Campbell M‘Lean, Annan, 

1 

0 

0 


Cured Butter. 
Do. 

Do. 

Snneet Milk \ 
CU3CESE. / 


DAIRY riiODUCE. 

The District of the Forhes and Fordyce Society. 
Mrs Forbes of Boyndlie, 

1. Mrs Henderson, Craigmaud, 

2. Mrs Watson, Scelmanae, 

Mrs Forl)es of Boyndlie, 

1. Mrs Stewart, Sandliole, 

2. Mrs Pittcndrigh, Wliitewall, 

The Rhim District of Wigtownshir 


Cured Butter. 

Colonel James McDouall of Logan, 

Silver Medal. 

Do. 

1. John Paterson, Colfin, Stranraer, 

L*3 

0 

0 

Do. 

2. Andrew Lusk, Craigeaffie, Stranraer, 

2 

0 

0 

Sweet Milk \ 
Cheese, j 

John M‘Clcw, Dinvin, Port-Patrick, 

Silver Medal. 

Do. 

]. David Frederick, Dumbreddan, Stranraer 

> L.3 

0 

0 

Do. 

2. Win. M*Master, Challoch, Stranraer, 

2 

0 

0 


The County of Ayr, 




Cured Butter, 

John D. Boswell of Garallan, Ayr, 

Silver Medal. 

Do. 

J. Matthew Dick, Ilillhousc, Riccarton, . 

L.3 

0 

0 

Do. 

2. David Murchland, Hill, Fenwick 

2 

0 

0 

Sweet Milk ) 
Cheese. J 

John D. Boswell of Garallan, Ayr, 

Silver Medal. 

Do. 

J. Win. Bone, Auchencloigh, Sorn, 

l.3 

0 

0 

Do 

2. James Leiper, Little Glen, Loudoun, , 

2 

0 

0 


Silver Medal. 
L.3 0 0 
2 0 0 

Silver Medal, 

L.3 0 0 
2 0 0 


SEEDS. 

The Silver Medal has been awarded to the following : — 

The County of Inverness, 

J . Evan Logan, Stoneyfield, Inverness, for White Wheat. 

2. Alexander Simpson, Teawig, Beauly, for Chevalier Barley. 

3. William Cameron, Upper Mackovie, Inverness, for Sandy Oats. 

4. James Cameron, Lower Mackovie, Inverness, for Perennial Ryegrass. 

5. John Sinclair, Borlum, Glen Urquhart, for Sandy Oats. 

* Half Premiums awarded, the number of lots being under six. 
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The County of Naim, 

!• Robert Anderson, Kildrummy, Naim, for Chevalier Barley. 

2. Robert Anderson, Kildrummy, Naira, for Angus Oats, 

Tl^e County of Forfar, 

1. Patrick Webster of Westfield, Forfar, for English Barley. 

2. David Bell, Mains of Brigton, Forfar, for Potato Oats. 

3. S. T. M. Hood, Pitcur, Coupar- Angus, for Cheddam Wheat. 

4. Robert Fairweather, Craigend, Brechin, for Perennial Ryegrass Seed. 

GREEN CROPS ON SMALL POSSESSIONS. 

The Parishes of Kenmore and RUlin. 

1. John McLaren, Machuim, . . . . L.3 0 0 

2. Peter Stewart, Craganester, . . . . 2 10 0 

3. John Cameron, Bridge of Lochay, . . . 1 10 0 

4. Peter Sinclair, Margnacranaig, . . . I 0^ 0 

MANAGEMENT OF REAPING-MACHINES. 

The Silver Medal was awarded to Peter McDonald, Incb- 
tnicbael, at a Competition held at inebture. 

MEDALS IN AID OP PREMIUMS GIVEN BY LOCAL SOCIETIEa 
Tbe Silver Medal has been awarded to tbe following parties : — 
Forbes and Fordyce Association, 

George Hendcraon, Towie, for Bull. 

Peeblesshire Association, 

Charles Tennant of Glen, for Short-Hom Cow. 

Dunoon Society, 

Thomas Lawson, Carlarach, Innellan, for Cheviot Ewes. 

Penicuik Society, 

John Wilson, Crosshouse, Roslin, for Leicester Tup. 

Western District of Mid-Lothian Associaiioii, 

John Meikle, Jr., Seafield, Livingstone, for Ayrshire Bull. 

Mauchlim Society, 

William Bone, Auchencloigh, for Best-managed Dairy. 

Bute Society, 

Alexander Hunter, St Colmac, for Best-managed Green Crop. 

Clackmannanshire Union Society, 

W. Wingate, Longcarse, Alloa, for Best Green Crop on Carse Farms, 

J ames M‘Ewen, Muircot, Tillicoultry, for Best Green Crop on Dryfield Farms, 
John Peat, Manor, Stirling, for Best-made Hay. 

Fast Kilpatrick Society, 

Alexander Buchanan, Garscadden Mains, for Best-managed Farm. 
Alexander Buchanan, Garscadden Mains, for Best-managed Green Crop. 
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District of Breadalhane. 

Colonel Murray, Moness, for Best-managed Green Crop. 

John M*Dougall^ Kinnigallin, for Best-kept Dunghill. 

Lauderdale Society. 

Thomas JSwinton, Whiteslaid, for Hedge- Cutting. 

PLOUGHING COMPETITIONS. 

In the course of the year the Society’s Medal was awarded at 
131 Ploughing Competitions, the details of which are given in a 
previous part of this volume. 

COTTAGES AND GARDENS. 

For the Best- kept Cottages and Gardens. 

First Cottage Premium — L.l, 5s., and Medal when Four Competitors; 
Second, — L.1 ; Thiid, — 16a. First Garden Premium — L. 1,5s, and Medal 
when Four .Competitors ; Second, — L.1 ; Third, — 15s. 

Forgue. — Ist Cottage Premium and Medal to Gordon Campbell ; 2d, 
to Mrs Simpson ; 3d, to Mrs Con. Ist Garden Premium and Medal to 
Adam Charles ; 2d, to Wm. Dyce ; 3d, to John Greig. 

Falkland. — 1st Cottage Premium and Medal to Alexander Walker^; 2d, 
to Frederick Wilkie ; dd, to James Simpson. 1st Garden Premium and 
Medal to David Bruce ; 2d, Frederick Wilkie ; 3d, Alexander Walker. 

Newburgh. — Ist Premium and Medal to Matthew Fotheringham ; 2d, to 
James Barclay ; 3d, to David Lauiie. 

Covington. — 1st Cottage Premium and Medal to William Purdie ; 2d, to 
James Wood; 3(1, to Thomas Porteous. Ist Gaiden Premium and Medal 
to James Forrest, Sen. ; 2d, to Adam Hendeison ; 3d, to James Hood. 

St Martins. — Ist Cottage Premium and Medal to Mrs Manson ; 2d, to 
Misses Mackenzie ; 3d, to William Herd. Ist Garden Premium and Medal 
to David Stewart ; 2d, to William Herd ; 3d, to James Wells. 

Kirkco|[.m. — Ist Cottage Premium to Robert Nisbet. 

MEDALS GIVEN IN AID OP PRIVATE COMPETITIONS. 

, Nevohurgh Society. 

James Anderson, for Best-kept Cottage Garden. 

Mauchline Society. 

Thomas Wilson, Jr., for Best-kept Cottage Garden. 

Pariahee of Alvah and Forgltn^ 

William Skene, Hill of Alvah, for Cottage and Garden. 

VETERINARY COLLEGE. 

Silver Medals were awarded, at the annual examination in April 
la$t, to the following parties : — ^ 

1. Thomas Taylor, Manchester, for best general examination. 

2. Thomas Taylor, Manchester, for beet examination in Horse Pathology. 

TRANS,— MARCH 1860. Y 
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7. Thomas Skea, Dublin, for best examination in Physiology. 

8. James N. Haslam, Salford, Manchester, for best Anatomical Pre- 
paration. 

All Premiums not applied for within two years from the Ist of 
January last will be forfeited. 

By order of the Directors, 

Jn. Hall Maxwell, Secretary. 
Edinbueoh, 10<A Fehruary 1860. 


PROCBEDINQS IN THE LABORATORY. 

By Professor Anderson, M.D., Chemist to the Society. 

ON THE COMPOSITION OP THE TUBNTP AT DIFFEKENT PBEIODS 
OF ITS GROWTH. 

The length of time different crops require to arrive at maturity 
is well known to differ exceedingly ; and the contrast between the 
tardy growth of* the wheat plant and the rapid vegetation of the 
turnip is sufficiently striking. If the comparison hetween these 
two crops be carried out still further, and extended to the large 
quantity of vegetable matter produced by the latter, and the com- 
paratively small amount by the former, it is impossible to doubt 
that there must be a most important difference between their vege- 
tative conditions. During the long period of its growth, time is 
allowed for the wheat plant to draw its nutriment gradually and 
slowly from the soil and air, and yet the absolute Quantity it appro- 
priates is not large. The turnip, on the other nand, is not only 
restricted to a much more limitea period of growth, but manages, 
within that time, to assimilate a much larger quantity of those 
elements required by all plants, and which the soil contains in what 
is at least a comparatively small proportion. It cannot be doubted 
that this difference must be of much importance in a practical 
point of view, and, when fully considered, it opens up many ques- 
tions regarding the nature of the soil, the conditions in whi^ its 
constituents are present, and its effect on the progress and amount of 
different crops. It is readily conceivable that soils may exist which 
contain the grejiter part oi their constituents in the mrm of com- 
pounds not avD^able to plants, and which are so little amenable to 
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those decompositions by which they are set free in suitable condi- 
tion, as to afford, at any one time, a very limited supply of plant 
food. On a soil of this description^ wheat, owing to the longer 
time it has to assimilate its food, may afford a good crop ; while the 
turnip, which demands a larger supply within a shorter time, may 
fail to obtain what is necessary to its unrestricted growth, and con- 
sequently yield a very poor return. The fact that a difference of 
this kind must necessarily exist has been often remarked ; but the 
subject has not hitherto been investigated with the minuteness 
necessary to admit of practically useful conclusions being drawn 
from it. It is clear that the question cannot be fairly solved by a 
comparison of the total mineral matters withdrawn from the soil 
by any crop, and its entire time of growth ; but it is necessary to 
take into consideration the rapidity with which the elements of its 
food are assimilated at different periods of its existence. It is 
obvious, for example, that winter wheat makes a very tardy pro- 
gress during the first few months after it is sown, and at the 
approach of spring bursts into active life ; and it is perfectly pos- 
sible that, at a particular part of its progress, its growth may be 
so rapid, that during that time it may actually require more food 
than would have been necessary for the turnip. Under such cir- 
cumstances, the conditions, as between these two crops, might be 
entirely reversed, and the more equable progress during the whole 
growth of the latter might more than counterbalance the length of 
time consumed in passing through the earlier stages of the exist- 
ence of the former. In fact, the produce obtained from any crop 
must be measured by the maximum, and not by the average 
demand which it makes upon the soil ; and unless the substances it 
requires are supplied to it in an available condition, and in adequate 
quantity to meet this maximum demand, the crop must necessarily 
fall short, even though its earlier progress may have been all that 
• could be expected. 

In order to obtain information on these points, it would be neces- 
sary to examine the crops in such a manner as to ascertain their 
composition, and the amount of produce at different periods of 
their growth. An inquiry of this kind cannot therefore be confined 
merely to the laboratory, but must be partly carried out in -the 
field, and be at once an agricultural expeitment and a chemical 
investigation. It consequently becomes a very laborious matter, 
and requires, much attention and many precautions, and, if ex- 
tended to all the principal crops of the farm, would occupy the 
time of an active chemist for many years. Although fully aware 
of the extent and difficulty of the subject, I have long been 
anxious to commence its investigation ; but many circumstances 
have hitherto prevented mv doing so, among which not the least 
was the difficulty of obtaining a piece of ground on which to make 
the experiments. It was, theremre, with the greatest satisfaction 
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that I availed myself of the opportunity afforded me by my friend 
and former pupil, ilr G. Brown, of Ox gang, near Kirkintilloch, to 
make a series of experiments on the turnip crop, which form the 
subject of the following paper. 

The field on which the experiments were made lies on the banks 
of the Luggie, about one and a half miles from Kirkintilloch. It 
consists principally of a long flat lying along the river, and at its 
upper part gradually rises upwards, forming a somewhat steep 
slope. It had lain in grass for many years, and, owing to want of 
drainage, the pasture was sour and inferior. It had never been 
much cultivated, as the water lay long on the furrows in spring, 
and thus prevented sowing ; and the crop, being late, was liable to 
damage in autumn from the overflowing of the river. After hav- 
ing carried a very indifferent crop of oats, the field was drained 
three feet deep, and twenty-one feet apart, in the autumn of 1868, 
and limed to the extent of four tons per acre. The soil being thus 
almost in its natural condition, was particularly well adapted for 
experimental purposes. 

It is a light sandy loam, very uniform throughout the field, and, 
on the whole, of rather moderate quality, but well suited to the 
turnip. Previous to the liming and manuring it was analysed, and 
its composition in 10,000 parts found to be as follows : — 


f Organic matter, .... 5.63 

I Peroxide of iron, .... 0.37 

g I Lime, ..... 0.36 

^ I Magnesia, ..... 0.49 

•S Potiwli, ..... 1.25 

^ Chloride of sodium, . . . 2.91 

Phosphoric acid, .... 0.72 

^ Sulphuric acid, .... 4.43 

(^Silicic acid, .... 8.02 


24.08 

Peroxide of iron, .... 427.02 

Alumina, ..... 260.15 

Lime, ..... 83.77 

Magnesia, . . . .27.71 

Potesh, . . .221.06 

Soda, ..... 3.48 

Chloride of sodium, . . 20.66 

Phosphoric acid, . . , .87.77 

Sulphuric acid, . . . . 6.94 

Silicic acid, ..... 52.68 


Organic matter, .... 676.61 

Insoluble silicates, .... 7985.62 

Moisture, ..... 823.02 


9999.74 

In a chemical point of view, therefore, the soil is a good one, 
and contaifiB a suitable proportion of all the necessary elements of 
plants, and is particularly rich in potash. 
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The field was manured with twenty tons good farmyard manure 
per Scotch acre, and the turnip, which was of the Aberdeen purple- 
top variety, was sown in the first week of June. The weather 
being favourable, the crop brairded satisfactorily, and was thinned 
on 7th July, and it was then that ray experiments commenced. 
A quantity of the thinnings was taken for analysis, which was 
conducted in the manner hereafter to be described. The field was 
then carefully gone over, and the state of the crop examined, and 
a portion, which was considered to give a fair average of the whole, 
was selected for further experiment. One-eighth of a Scotch acre 
was then accurately measured off, and the number of plants grow- 
ing on it was counted. They were found to amount to 2998, or 
23,984 per acre. As, however, this number approached very closely 
to 24,000, I have assumed the latter as the average number of 
plants per acre, by which no appreciable error is introduced ; and 
the calculations, which are of a very troublesome and laborious 
nature, are materially facilitated. 

First Stage of Growth at the Period of Thinning— 7th July. 

A quantity of the thinnings was taken to the laboratory for ana- 
lysis, and one hundred plants being taken at random from the heap, 
the rootlets were carefully separated from the leaver, and both 
weighed, with the following results — 

Leaves of 100 plants, . . . 8007.0 gr. 

Rootlets, ..... 272.5 „ 

Weight of 100 plants, . . . 8280.1 „ 

Giving for the average weight of each plant 82.8 grains, and for 
the total weight of the 24,000 plants on the acre 288.88 lb., which 
is divided between the leaves and bulbs in the following propor- 
tions : — 


Leaves, ..... 274.55 lb 

Rootlets, . 9.83 „ 

283.88 „ 

The leaves and rootlets were then separately submitted to ana- 
lysis. The portions taken for this purpose were carefully sepa- 
rated from adhering soil. The leaves were ftund to contain per 


cent — 

Water, ..... 92.08 

Albuminous compounds, . . . 2.51 

Other organic matters, . * . 4.79 « 

Ash. 0.62 

100.00 

Nitrogen, ..... 0.403 


^ The ash prepared on a large scale had the following composi- 
tion : — 
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Peroxide of iron. 




2.94 

Lime, 




12.88 

Magnesia, 




8.83 

Potash, 




5.79 

Soda, 




0.12 

Chloride of sodium, • 




6.84 

Phosphoric acid, 




6.25 

Sulphuric acid. 




5.88 

Carbonic acid. 




7.81 

Silicic acid, • . . 




5.50 

Sand, 




42.76 

Charcoal, 




1.56 





100.06 


These numbers, recalculated after deduction of sand and char- 
coal, stand as follows : — 


Peroxide of iron, .... 5.27 

Lime, 22.12 

Magnesia, 5.97 

Potash, . 10.89 

Soda, . 0.22 

Chloride of sodium, 11.88 

Phosphoric acid, 11.02 

Sulphuric acid, 9.58 

Carbonic acid, 14.01 

Silicic acid, . . 9.86 

100.00 

One hundred parts of the rootlets contained — 

Water, 81.13 

Albuminous compounds, . . 6.81 

Other orgamc matters, . . . 9.22 

Ash, ..... 8.84 

100 00 

Nitrogen, ..... 0.996 

The ash contamed — 

Peroxide of iron, 8.82 

Lime, . 7.75 

Magnesia, . 5 20 

Potash, 12.15 

Soda, . 2.65 

Chloride of sodium, 5.82 

Phosphoric acid, 7.10 

Sulphuric acid, 5.97 

Carbonic acid, 6.66 

Silicic acid, « 5.92 

Sand, . 84.84 

Charcoal, . 2.60 


99.48 

And the same, calculated after deduction of sand and charcoal^ 
gave— 


Peroxide of iron, 

5.85 

Lime, 

12.49 

Magnesia, 

8.88 

Potaeh, , 

19.58 
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Soda^ . . , . . 4.27 

Chloride of sodium, .... 8.58 

Phosphoric acid, .... 11.45 

Sulphuric acid, .... 9.62 

Carbonic acid, .... 10.74 

Silicic acid, ..... 9.54 


100.00 

In comparing these analyses with one anotheri we are forcibly 
struck by the marked dlflference in the proportions of solid matter 
in the leaves and rootlets. The latter, which were slender threads, 
and as yet showed no appearance of expansion into a bulb, present, 
as wo shall afterwards see, a very marked contrast in composition 
to the mature turnip. At present, however, we must confine our 
attention to a comparison between the leaves and roots, and it is 
particularly noticeable that the latter contain nearly two and a 
half times as much solid matter as the former. As regards the 
individual constituents, they bear a somewhat similar ratio to one 
another, with the exception of the ash, which is much larger in the 
roots. 

If now we proceed to determine from the data above given the 
proportions of the different substances which at this stage of its 
existence the turnip orop has withdrawn from an acre of land, 
matters stand as follows, the numbers being expressed in pounds : — 


Water, 


260.27 

Albuminous compounds. 

, 

. 8.80 

Other organic matters, 


12.81 

Ash, 

• 

. 2.00 



283.88 


The mineral matters removed are given in grains below ; — 


Peroxide of iron, 

789.2 

Lime, . 

8052.0 

Magnesm, 

844.2 

Potash/ 

1495.2 

Soda, . 

47.6 

Chloride of sodium, 

1580.6 

Phosphoric acid, 

1626.8 

Sulphuric acid, 

1888.4 

Carbonic acid, 

1926.4 

Silicic acid, . 

1849.6 


And these are divided between the leaves and roots in the follow- 
ing proportions : — 


Leaves. Roots. « 

Water, . 252.75 lb. 7.52 lb. 

Albuminoua compounds, . 6.68 „ 0.56 „ 

Other oi^ganic matters, 1S.53 „ 0.89 „ 

. . . 1.70 „ 0.80 „ 

274.61 lb. 9.027 lb. 

1.062,, 0.090 „ 


Nitrogen, . 
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Loaves. Bulbs. 


Peroxide of iron, 

627.13 

gr. 

112.25 

gr. 

Lime, 

. 2632 28 

a 

261.19 

99 

Magnesia, 

710.43 

» 

165 98 

99 

Pot^b, 

. 1236.41 


410.00 

9f 

Soda, 

26.18 


88.67 

99 

Chloride of sodium, 

. 1353.03 


180.04 

99 

Phosphoric acid, 

. 1336.18 

» 

239.36 

99 

Salphuric acid. 

. 1138.83 

99 

201.02 

99 

Carbonic acid, 

. 1667.19 

99 

227.44 

99 

Silicic acid, . 

117.34 

99 

207.06 

99 


Many important considerations are opened up by these analyses. 
It appears that, during the early stages of its growth, the progress 
of the turnip plant is very slow, and the extent of its demands on 
the soil remarkably small. The total quantity of mineral matters 
withdrawn by it is only 2 lb., while the organic matters are 21.62 
lb., or nearly ten times as abundant. Compared with the mineral 
matters, the quantity of nitrogen, 1.152 lb., must be considered as 
remarkably large. It is also obvious that this period has been 
chiefly devoted to the development of the leaves, the organs by 
which the plant is afterwards enabled to obtain a certain proportion 
of its organic nutriment from the air, the weight of the leaves being 
about thirty times that of the rootlets, and the solid matters in the 
proportion of 12.5 to 1. It is scarcely necessary to refer at large to 
the relative proportions of the different inorganic matters, as they 
can be at once seen by inspection of the foregoing table. 


Second Stage.— Plants collected on the 11th August. 

For some time after thinning, the progress of the crop was rather 
slow, the weather being dry, and somewhat unfavourable in other 
respects. But in the end of July and beginning of August they 
advanced rapidlv, and on the 11th of the latter month plants were 
again selected. !For this purpose the experimental plot was carefully 
gone over, and the general appearance of the crop examined, so 
that a fair average specimen might be obtained. The leaves had 
now developed so as nearly to cover the drills, and the bulbs varied 
from the thickness of the thumb up to that of a large egg. Forty 
plants were taken, and the leaves and bulbs now stood as follows: — 


Leaves of 40 plants, 

26 lb. 

8 oz. 

Bulbs, 

. 5 „ 

16 „ 

Weight of entire plants, 

32 lb. 

7 oz. 


Giving for the average weight of each plant almost exactly 13 
oz, and for the whole acre 19,407 lb., or 8 tons 13 cwt. 3 qrs. 
nearly, divided between leaves and bulbs in the following propor- 
tions : — 

besvss, 15, an lb. 

Bulbs, ..... 8,496 „ 

19,407 „ 
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The leaves were found to contain — 

Water, ..... 90.90 

Albuminous compounds, . . . 1.84 

Other organic matters, . 5.38 

Ash, 1.88 


100.00 

0.295 


2.80 

11.70 

5.(50 

13.79 

2.23 

9.24 
9.85 

12.43 

10.44 
2.42 

20.83 


100.83 

And the same, after deduction of sand and charcoal, gives — 


Peroxide of iron, . . . ,2.87 

Lime, ...... 14.61 

Magnesia, ..... 6.99 

Potash, . . . . ' . 17.22 

Soda, ...... 2.78 

Chloride of sodium, . . . . II 54 

Phosphoric acid, .... 12.29 

Sulphuric acid, . . . . 15.64 

Carbonic acid, . . . .13.04 

Silicic acid, ..... 3.02 

100.00 

The bulbs contained — 

Water, ..... 89.90 

Albuminous compounds, . . 1.06 

Other organic matters. . . 8.16 

Ash, 0.88 


Nitrogen, .... 

The ash had the following composition : — 

Peroxide of iron. 

Lime, ..... 
Magnesia, .... 

Potash, .... 

Soda, ..... 
Chloiide of sodium. 

Phosphoric acid, 

Sulphuric acid. 

Carbonic acid, .... 
Silicic acid, .... 

Sand, I 
Charcoal, j * 


Nitrogen, 

The composition of the ash was — 

Peroxide of iron, 

Lime, . 

Magnesia, 

Pobush, 

Soda, . 

Chloride of sodium, 
Phosphoric acid. 

Sulphuric acid, 

Carbonic acid, . 

Silicio acid, 

Sand, > 

Oharooal, y 


100 00 
0.170 


1.92 
7.30 
3.50 
27.69 
8 55 
6.62 
10.43 
7.90 
9.40 
2.19 

14.82 


100.22 
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After deducting sand and charcoal the results are — 


Peroxide of iron, 



2.24 

Lime, . 



8.55 

Magnesia, 



4.09 

Potash, 



82.29 

Soda, 

Chloride of sodium, 



10.02 



7.76 

Phosphoric acid, 

Sulphuric acid, 

Carbonic acid, . 



12.22 



9.25 



11.03 

Silicic acid, 



2.66 

100.00 


During this stage of growth the most remarkable change is that 
which has occurred to the bulbs, the proportion of dry matter 
having diminished to little more than half what it was in the first 
period. The leaves, on the other hand, have gained slightly^ in 
this respect. The proportion of nitrogen has likewise undergone 
a material change, for while at the early stage the 'rootlets con- 
tained much more than the leaves, these proportions are now 
reversed. 

The entire produce per acre calculated from those analyses, is 
now as follows : — 


Water, 17,647 lb. 

Albuminous compounds, . . . 822 „ 

Other OTgamc matters, . . . 1,164 „ 

Ash, . , . . . 380 „ 


Mineral matterd in pounds : — 

Peroxide of iron, .... 9.27 

Lime, ..... 46.33 

Magnesia, ..... 22.15 

Potash, 61.49 

Soda, ..... 11.65 

Chloride of sodium, .... 86.89 

Phosphoric acid, .... 40.54 

Sulphuric acid, .... 40.66 

Carbonic acid, .... 42.42 

Silicic acid, ..... 9.82 


And these are divided between leaves and bulbs in the following 
proportions : — 


Water, . 

Albuminous compounds, 

Other organic matters, 

Ash,j 

Loaves. 

. 14,468 

281 
968 
299 

Bulbs. 

8,184 

41 

196 

81 


15,991 

8452 

Nitrogen, 

Peroude of iron, 

Lime, 

Magnesia, • 

45 
8.58 
48.68 
• 20.89 

6.6 

0.69 

2.65 

1.26 
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Potash, 

61.48 

10.01 

Soda, 

8.83 

8.12 

Chloride of sodium. 

84.49 

2.40 

Phosphorio acid. 

86.76 

8.78 

Sulphuric acid, 

46.78 

2.88 

Carbonio acid, 

88.98 

8.44 

Silioio acid. 

9.03 

0.79 


During this period of its growth it appears, therefore, that the 
progjress of the turnip had suddenly become exceedingly active ; 
for, in the course of tne thirty-four days comprised within it, the 
crop had taken up, per acre, no less than 1816 lb. of solid matters. 
This is at the rate of 53.4 lb. per day, so that its daily advance 
now exceeded twice that it had made during the whole thirty 
days which elapsed between sowing and thinning. The increase, 
however, is most remarkable in the bulbs, which have increased in 
a far higher ratio than the leaves, because, while at the end 
of the first period the solid matter contained in the leaves weighed 
12.6 times as much as that in the bulbs, the ratio is now as 4.5 to 
1 ; and when the comparison is made between the actual weight 
of the crop in the two conditions, the difference is still more re- 
markable. In short, the development of the bulbs has now com- 
menced, although their weight is still small when compared with 
that of the leaves. It is to be noticed that this change is likewise 
accompanied by a marked increase in the proportion of water con- 
tained in the bulbs, and by a very great diminution in the propor- 
tion of albuminous matters, which have fallen from upwards of 6 
to nearly 1 per cent. The change in composition of the ash is not 
very great. In the case of both leaves and bulbs it is chiefly 
characterised by the diminution of the quantity of lime and increase 
of potash. 

Third Stage op Growth. — Plants collected on the Ibt September. 

The progress of the crop during the previous period having been 
so exceedingly rapid, it was thought better to allow a Sorter 
period to elapse between the analyses, and accordingly a new 
supply was collected on the 1st September. The plot was again 
carefully gone over, and the general state of the crop examined, 
BO that a fair sample might be taken. As its bulk had greatly 
increased, twenty plants only were taken, and ^they were selected 
with great care, so as to give a fair average of the whole. Their 
weight was — 

Leaves, . . . . . 20 lb. 

Bulbs, . . . . . 16 „ ' ^ 

Weight of twenty plants, . , 36 „ 

Giving for the average weight of each plant 1 lb. 12 oz., and for 
the whole acre exactly 42,000 lb., or 18 tons 15 cwt., which was 
divided between leaves and bulbs as follows : — 
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Leaves, 

, 


24,000 

Bulbs, . . . 


* 

18,000 

42,000 

The analysis of the leaves gave the following results : — 

Water, 



89,10 

Albuminous compounds, 

, 


0.76 

Other orgauic matters, 



8.19 

Ash, .... 

* 


1.95 

100.00 

Nitrogen, 

. 

. 

0.121 

The ash contained — 

Peroxide of iron. 



1.85 

Lime, 



10.64 

Magnesia, 



6.02 

Pottthh, 



19.00 

Chloride of sodium, . 



12 20 

Phosphoric acid. 



8.53 

Sulphuric acid, 



10.49 

Carbonic acid, 



10.56 

Silicic acid, 



2.23 

Sand and charcoal, . 

And after deduction of sand and charcoal — 


19.13 

100.75 

Peroxide of iron, 



2.26 

Lime, 



18 05 

Magnesia, 



7.39 

Potash, 



23.80 

Ciiioride of sodium, . 



14.96 

Phosphoric acid 



10 46 

Sulphuric acid, 



12.88 

Carbonic acid, # . 



12.96 

Silicic acid, . 



2.74 

100.00 

The bulbs contained — 

Water, 



90.020 

Albuminous compounds. 



1.400 

Other organic matters, 



7.555 

Ash, .... 



1.025 

100.00 

Nitrogen, .... 

And the composition of their ash was — 

• 

0.224 

Peroxide of iron. 



1.14 

Lime, 



7.08 

Magnesia, 



3.29 

Potash, 



24.00 

Soda, .... 



4.13 

Chloride of sodium, . 



7.37 

' Phosphoric acid. 



9.11 

Sulphuric acid, 



18.71 

Carbonic acid, 



10.10 

Silicic acid, . 



2.25 

Sand and ciiarcoal, . 



18.20 


100.B8 
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And after deduction of sand and charcoal-^ 


Peroxide of iron, . . . . 1.39 

Lime, ..... 8.55 

Magnesia, ..... 4.00 

Potash, . . . . . 29 21 

Soda, ...... 5.02 

Chloride of sodium, .... 8.97 

Phosphoric acid, . . . . 11.09 

Sulphuric acid, .... 16.68 

Caibouic acid, .... 12.36 

Silicic acid, ..... 2.73 


100.00 

Little diflference is to be observed between the per-centage 
results of the analyses of these samples and the last. The most 
remarkable point is, that the proportion of albuminous matters in 
both leaves and bulbs has diminished ; and hence it must be 
inferred that the assimilation of the non-nitrogenous matters has 
been more active than that of the nitrogenous. Tlie proportion of 
ash, and of its different constituents, may be said to be almost 
identical with that which they presented at the previous period. 
The entire produce per acre now amounted to — 

Water, 37,582.0 lb. 

Albuminous compounds, . . . 431 0 

Other organic matters, . . . 3,334.5 

Ash, ..... 652.5 „ 

42,000.0 „ 

69.1 

13.14 
76 83 
41 96 
162.93 
9.26 
86.55 
69.40 
91.05 
88.44 
17.94 

652.50 

These constituents were divided between the leaves and bulbs in 
the undernoted proportions, in pounds — 

Leaves. Bulbs 

Water, .... 21,882 16,200. 

Albuminous compounds, • 156 275. 

Other organic matters, . * 1,994 1,340.5 

Ash, .... 468 184.5 

24,000 

Nitrogen, . . . 28.7 

Peroxide of iron, . . 10.57 

Lime, .... 61.06 

84 58 
109.04 


18,000 


2.57 
15 77 
7.38 
58.89 


Nitrogen, 

Peroxide of iron. 
Lime, 

Magnesia, 

Potash, 

Soda, 

Chloride of sodium. 
Phosphoric acid. 
Sulphuric acid. 
Carbonic acid, 
Silicic acid, . 


Pot^, . 
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Soda, • • • 

» ... 

9.26 

Chloride of sodium, 

• . 70.00 

16.55 

Phosphoric acid. 

48.94 

20.46 

Sulphuric acid, . 

60.27 

80.78 

Carbonic acid, . 

60.64 

22.80 

Silicic acid. 

. ^ 12.90 

5.04 


468.00 

184.5 


During this last period of twenty days, it is to be observed that 
the bulbs have again advanced in a more rapid ratio than the 
leaves, although the latter still form the larger proportion of the 
crop. The total amount of solid matters withdrawn from the soil 
during these twenty days has amounted to 2602 lb., being at the 
rate of 1301b. per acre per day. The rate of increase, therefore, 
is nearly two and a half times as great as it was during the pre- 
ceding period, and the bulbs have gained in a more rapid \atio 
than the leaves, the quantity of solid matters accumulated by 
the former having been 1440 lb. It is interesting also to notice 
that this period is distinguished especially by a proportionately 
more rapid increase of organic matters, which have advanced to 
about two and a half times their former quantity, while the inor- 
ganic or mineral matters are rather less than double. As far as 
the individual constituents of the ash are concerned, the most 
notable point is the rapid accumulation of alkalies, and more par- 
ticularly of potash, which has increased almost exactly in the pro- 
portion of solid matters, while phosphoric acid is only a half more 
than it was at tbe end of the last period. 

Fourth Stage.— Plants collected cn 5th October. 

A new supply of plants was taken on the 5th October, after 
some rather unsettled weather. On this occasion twelve plants 
were taken with great care, so that they might fairly represent 
the general bulk of the crop. They consisted of— 


Leaves, 



7 lb. 

Bulbs, 

• 

• 

23 „ 

Weight of plants, 

. 

. 

80 „ 


Giving for the average weight of each turnip plant 2^ lb., and 
for that of the entire crop per acre 60,000 lb., or 26 tons 16 cwt. 
3 qrs., and this consisted of leaves and bulbs in the following 
quantities : — 

Leaves, .... 34.010 

Bulbs, 45,990 

60,000 
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The leaves were found to contain — 

Water, ..... 88.45 

Albuminous compounds, . . 2.40 

Other oxvanio matters, . . . 7.27 

Ash, 1.88 

100.00 

Nitrogen, ..... 0.385 

The analysis of the ash gave — 

Peroxide of iron, . . . . 1. 71 

Lime, . • . . . 4. 82 

Magnesia, . • . . . 9. 80 

Po^h, . . . . .11.05 

Chloride of sodium, .... 12.71 

Phosphoric acid, . . . . 8. 08 

.Sulphuric acid, . . . .9.94 

Carbonic acid, . . . .10.52 

Silicic acid, . . . • .2.56 

Sand and charcoal, . . . . 29. 00 

100.89 

And after deduction of sand and charcoal — 

Peroxide of iron, . . . . 2. 67 

Lime, . ..... 6.76 

Magnesia, • . . . .13.73 

Potash, ..... 15.47 

Chloride of sodium, . . . . 17.81 

Phosphoric acid, . . . . 11.32 

Sulphuric acid, . . . .13.93 

Carbonic acid, . . . . 14.73 

Silicic acid, . . . . . 3. 58 

100.00 

The bulbs had the following composition : — 

Water, . . . . .90.50 

Albuminous compounds, . . . 1.18 

Other organic matters, . . . 6. 33 

Ash, . 1.99 

100.00 

Nitrogen, . . . . . 1.63 

The ash contained — 

Peroxide of iron, . . ^ 1. 02 

Lime, . . • . .8.98 

Magnesia, . . . . .3.69 

Potash, 20.77 

Soda, . ..... 6.05 

Chloride of sodium, . . . .7.12 

Phosphoric acid, . • . .7.53 

Sulphuric acid, . . • . 9. 69 

Carbonic acid, . • . . .7.96 

Silicic acid, . . « . . 2. 30 

Sand and oharootd, .... 26.12 


100.23 
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And after deduction of sand and charcoal — 


Peroxide of iron, 



1.87 

Lime, 



12.12 

Magnesia, 



4.97 

Potash, 



28.03 

Soda, . 



6.82 

Chloride of sodium, . 



9.61 

Phosphoric acid. 



10.16 

Sulphuric acid, 



lSf.07 

Carbonic acid, • 



10.74 

Silicic acid. 



3.11 


100 00 


In these analyses the proportions of the different inpjredients do 
not diflFer to any marked extent from those of the previous period, 
except in the albiiniinoiis compounds, which have increased to some 
extent, more particularly in the leaves. * 

The total produce per acre has, however, again undergone a 
marked increase, and amounted to — 


Water, 


84,013. 

Aliiuminous compounds, 


750. 

Other organic matters. 


4,056 6 

Ash, 


1,180.4 

60,000.0 

Peroxide of iron, . 


19.62 

Lime, 

Magnesia, 


128.96 


81 74 

Potash, 


297 79 

Soda, 


62 54 

Chloride of sodium, . 


135 0.3 

Phosphoric acid, . . 


. 122.99 

Sulphuric acid, . • 


156 58 

Carbonic acid. 


137.28 

Silicic acid, . 


87.93 

1180.4 


{To he continued,) 
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ON BREEDING AND REARING CATTLE. 

By Hf^nhy Tanner, Professor of Agriculture, Queen’s College, Birmingham. 
[Premium— The Gold Medal.] 


This subject Is invested with deep interest, for it involves one 
of the most important branches of agricultural industry. Errors 
are often multiplied and perpetuated, and consequently must be 
more jealously avoided. The management of breeding cattle 
claims our most careful attention, because not only are the sources 
of remuneration from many districts chiefly dependent upon it, 
but the profits of every farm arc, in a greater or less degree, under 
the influence of the system adopted, whether good or bad. I shall 
at once proceed to notice those points which appear to me to be 
of the greatest importance, and which I believe to be worthy of 
consideration in Breeding and Rearing Cattle. 

I need scarcely stay to remark that, by the process of domesti- 
cation, our breeds of cattle have undergone great change of form, 
both externally and internally ; so much so, indeed, that there is 
scarcely any part of the animal which has not yielded to the change 
of circumstances which has resulted from their being brought under 
the care of man. The deviations from the standard character of 
our wild breeds only continue so long as they are kept under this 
artificial system, for we find that as a more neglectful course of 
management is adopted, so the original character of the wild ani- 
mal will again be developed. Hence the peculiar conformation of 
our improved breeds of cattle must not oe looked upon as any 
permanent modification of form, but as entirely dependent upon 
their being continued under the same system by which the change 
was originally produced. 

The characteristic points possessed by cattle in a state of nature 
are all eminently adapted for the preservation and perpetua- 
tion of the species, for Nature is perfect in all her details. Under 
our artificial system, we require certain modifications which are 
better adapted to our requirements. For instance, instead of having 
an animal almost destitute of fat, which is the condition of our 
wild breeds, we desire a fuller development of this material, to- 
gether with a more tractable disposition ; but to attain these results 
we have to alter the entire system of the animal. It does appear 
extraordinary that man should have such control over the animal 
race, but experience teaches him how to accomplish the desired 
result. ^ We cannot accomplish this without the aid of Nature, 
and it is chiefly done by adopting two simple principles — Ist, That 
TRANS.— JULY 1860. Z 
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the development of any part is promoted or checked by the degree 
of exercise which tliat part may have; and, 2dly, That under 
similar conditions like produces like. 

To illustrate these points more fully, I’ shall state as briefly as 
possible the principal changes which are observed in our improved 
breeds of cattle. I do so as concisely as possible, because I conceive 
it is desired that the report should be restricted as much as possible 
to the management of breeding cattle, and not extend to the more 
general treatment of cattle. 

If we take either of our improved breeds of cattle, and examine 
one individual of the class, we shall find that there is a marked 
difference in the general outline of the body. The wide and deep 
chest, the roundness of the barrel, and the full development of 
muscle and fat over the body, give the improved animal a certain 
squareness of outline which is totally at variance with any speci- 
men of the original breed. Nor does the difference end here, for 
the internal conformation presents peculiarities of which the ex- 
ternal form may be taken as a constant indication. The lungs and 
liver are found to be considerably reduced in size when compared 
with those possessed by animals having perfect liberty. The cause 
is evident, and admits of easy explanation. In a state of nature the 
animal is accustomed to violent exercise, and this brings the lungs 
into active work, and the result is a full development of the part. 
J3ut suppose another animal of the same breed, kept in a very con- 
fined space the greater part of its life, the lungs, not having been 
equally exercised, woula not be as fully developed. The progeny 
from this animal would also possess a tendency in the same direc- 
tion; and if such an offspring were kept in a state of confinement, it 
would probably possess even smaller lungs than its parent. Thus 
the restricted exercise of our cattle has produced and perpetuated 
a small development of this part of the body. The same results 
are observable in the liver in an equal degree with the lungs ; for 
similar active exercise induces increased energy in the liver, whilst 
the luxurious life of the improved animal produces a torpid and 
inactive liver. 

Thus we observe that domestication has modified the develop- 
ment of the lungs and liver, and hence the functions they perform 
are proportionately diminished. It is well known that the food 
which an animal consumes chiefly consists of two classes of bodies — 
those which form muscle, and those which maintain the heat of the 
body. It is the latter class to which we must now refer. The heat 
of the body is maintained by the combustion of the carbonaceous 
matter of the food. Combustion is not necessarily attended by that 
manifestion of flame which is generally observed ; but the same 
change and the same results may bo produced in a much more 
gentle manner. This change actually takes place in the animal 
body, and the carbonaceous matter of the food under this action 
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yields to the body the heat which is necessary for the healthy dis- 
charge of its functions. 

The blood, on passing through the body, bears with it tlie heat- 
giving matter of the food, and also carries other important chemical 
agents in its colouring matter; when these bodies come together, 
a change takes place and heat is produced. Now this change does 
not take place to any great extent in the arteries, but it is whilst 
the blood is passing through the capillary vessels, which pervade 
every portion of the body, that the action is rendered complete, and 
thus these vessels not only carry nourishment for the support of the 
system, but also distribute an equable supply of warmth. 

It is clear, then, that the larger the lung the more fully does the 
body receive the oxygen which is to develop heat in the body ; 
and the natural result is, that a more perfect combination of the 
carbonaceous matter of the food takes place. Fat is composed of 
the same materials as are thus used for keeping up the heat of the 
body, and, consequently, the more there is used in this way, the 
less remains for being stored away as fat. Thus large lungs are 
prejudicial to the formation of fat. 

We may here observe that food may be very much economised 
by being consumed by high-bred ” animals ; but it must be added 
that there are other attendant circumstances which act pre- 
judicially. We may modify the operations of Nature ; but she, 
with jealous care, guards these alterations, and continually places 
obstacles to check, and frequently to prevent, the perpetuation of 
the 'unnatural conditions which wc desire so much to produce. 
These ditficulties are constantly arising in breeding from animals 
of this class, and we shall subsequently have occasion to notice this 
fact. 

With these introductory remarks I will proceed to the practical 
portion of this subject, and in it we shall find the principle thus 
briefly noticed more fully illustrated. It will be convenient to 
notice this subject under the following divisions : — 

The Management of Cattle before Breeding. 

... ... ... whilst Breeding. 

... ... ... after Calving. 


THE MANAGEMENT OF CATTLE BEFORE BREEDING. 

In treating of this subject we are naturally led back to the 
period* of the calf s birth, and wo cannot do better than trace its 
course through life. A great difference of opinion exists upon the 
best and most advantageous course to be pursued, and in various 
localities different systems are adopted. There are two modes of rear- 
ing calves ; either the calf is removed from the cow immediately after 
birth and reared by hand, or else the calf is allowed to suck the 
cow. The peculiar circumstances of different farms may lead us to 
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modify our course; but before commenting upon these various 
practices, it may be desirable to state them more fully. 

In those cases in which the calf is never allowed to suck the cow, 
it is removed immediately after its birth, and, having been placed 
in a separate building, is well rubbed with straw. After a few 
hours, the first milk of the cow (generally called the beastings) is 
carefully given to the calf. This is best done by supporting 
the head on the hand, and allowing the milk to run gently into the 
mouth. This method is preferable to the more usual plan of mak- 
ing the calf suck from below. Indeed, for a few days it is better 
to supply the animal in this manner. Warm milk is the only food 
the young calf receives for about three weeks, and during this time 
it ought to be fed three or four times a-day. A strong healthy calf 
will take from 8 to 10 quarts daily. 

The calves are gradually trained to eat sliced turnips and linseed 
cake. The general plan is to put a bit of cake into the calfs mouth 
immediately after taking its milk, when it will continue to stick 
and dissolve the cake. When about six weeks old the same quan- 
tity of milk is given at two meals instead of three, and at noon 
some other food can be given. This will be chiefly cut roots, hay, 
and crushed cake. These are gradually increased in quantity as 
the calf is able to forisume larger quantities, and the milk is de- 
creased proportionately. When the calf is first put out to grass 
for a few Jiours, the house food is steadily decreased, so that it may 
be prepared for grass food when turned out for the summer graz- 
ing. The advantages of this method are the economy of milk, and 
its division amongst the calves according to the discretion of the 
feeder. 

The second plan differs from the above in the calf being allowed 
to suck the cow for the same length of time, instead of the milk 
being drawn and given to it. When this plan is adopted, the calf 
is not removed after birth, but is allowed to remain beside the cow, 
and she soon dries it by the natural process of licking, which at 
the same time encourages the circulation of the blood throughout 
tlie body of the young animal, and acts as a purgative on the cow. 
Within a few hours the calf will probably be strong enough to 
stand and suck, but if not it must be assisted. Should there be 
great weakness, a little milk should be drawn and put into the 
calf's mouth at intervals, until it gains strength. Generally it is 
kept in a crib within a short distance, and allowed to run to the 
cow on her being brought into the homestead. In too many cases 
the calf only receives its food morning and evening ; but the mid- 
day meal is much to be desired, and should always be allowed, for 
the little additional trouble is well compensated by the progress of 
the calf. 

If the cow is an ordinary milker, she will have more milk than 
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the calf requires, and many adopt the plan of letting one cow rear 
two calves ; or if this is not done, the milk which the calf does not 
require is drawn from the cow by hand. If, however, the cow is 
an inferior milker, she will do but little beyond supplying her calf, 
and, in some cases, afford it only a bare sustenance. When such 
is the case, the cow must have food given her to promote the for- 
mation of milk of good quality — such, for instance, as oil-cake. 
When a cow is rearing two calves, we frequently observe that the 
one being the fastest feeder gets the lion's share of the milk, whilst 
the other has only a spare allowance. This must be overcome by 
allowing the weaker one to have the start of the other in com- 
mencing its meal — unless it appears that the cow's milk is insuffi- 
cient for both of the calves, in which case give the cow richer food. 

The course of practice is modified by some breeders, who, after 
«allowing the calf to suck ten days, allow it 6 or 8 pints of new 
milk twice daily, and after this has been continued two or three 
weeks, substitute shimmed milk for the new milk, adding 

oatmeal porridge, and allowing the calf cut roots and hay until it 
is ten weeks old, when the milk is entirely stopped. Other 
breeders, when the new milk is removed, use as a substitute J lb. 
crushed linseed, | lb. bean meal, J lb. molasses, daily, made into 8 
or 10 quarts of soup. And this is decidedly a good artificial food 
for calves. 

The stomachs of all ruminating animals — and cattle are of this 
class — it is well known, differ from those possessed by other animals, 
in consisting of four compartments, or stomachs, instead of only 
one. In the calf these stomachs are not fully formed — in fact, one 
only is intended for action at this period of life, and the other three 
are but sliglitly developed. The stomach which the calf possesses 
is the true digesting stomach, and this is the only one which ought 
to be brought into play during the period it is living upon milk. 
Unfortunately, however, it frequently happens otherwise; espe- 
cially in cases where the calves, from rapid drinking, have the 
rumen brought into action prematurely. 

The process of digestion in the calf is invested with much inte- 
rest, because it illustrates the simplicity, and at the same time 
the perfection, of all the functions of life for accomplishing the 
object in view. It devolves upon food to assist in building up 
the body of the young animal; hence^it should supply all the 
materials required for forming the various parts of the body. 
These parts consist of muscles, sinews, nerves, fat, membranes, 
arteries, veins, bones, &c. ; and is it possible that in milk we have 
all the requisite elements present? Yes; we learn from daily 
observation that such is the case, and a knowledge of the composi- 
tion of milk confirms and explains the fact. The following analysis 
of cows’ milk has been given by Chevalier and Henry : — 
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Casein, 





4.48 

Butter, 





8.13 

Milk sugar, 

. 


. 

. 

4.77 

Saline matter, 

, 


, 

, 

.60 

Water, 



, 

. 

87.02 


100.00 


III this food we have the saline matter required for the growth of 
the skeleton, the casein for the production of the muscles and 
various organs of the body, together with the butter and milk 
sugar, which are prepared to furnish warmth and fat to the body. 
As soon as the milk passes into the stomach of the calf, a fluid 
called the gastric juice is thrown off* from the coats of the stomach, 
in a manner somewhat similar to perspiration from the skin. This 
gastric juice is of an acid character, and immediately curdles the 
milk ; for it combines with the soda holding the casein in solu- 
tion, and immediately the curd is separated. Thus we have the 
same change immediately produced which we observe in to ilk 
which has been kept for a long period and allowed to become sour. 
This curdling of the milk is rapidly followed by a decomposition of 
its several parts, which pass into the blood and nourish the system. 

Thus the internal organism of the calf points to the use of milk 
alone for the early period of its life, and a careful observation of 
the most successful practice tends to confirm this opinion. For 
the same reason we may also learn another lesson from the natural 
habits of the animal — that the supplies of food should rather be 
moderate and frequent, than larger in quantity after longer inter- 
vals. In this respect there is a great difference in the general 
practice of feeding the calf which is separated from the cow, as 
compared with others which are not taken away. We find that calves 
which run with the cow thrive better than others, because they can 
draw their supplies of milk frequently and in small quantities — in 
fact, at such times as they feel the want. The stomach of the calf 
is small, and when the process of digestion is vigorous, the food 
which it can contain is soon used for the support of the system, 
and consequently a period of want often intervenes before the fresh 
supplies arc received. This does not arise when the calf has a 
freedom of access to the cow, for immediately the desire for food 
commences it can get a further supply. No doubt it may be 
questioned whether this is an economical method, and one desirable 
for general adoption; but there are cases which render such a 
course absolutely essential to success, and I believe in many other 
cases the question of economy is too often viewed under the con- 
tracted aspect of present cost rather than future return. 

In rearing a calf there is one object to be kept steadily in view, 
and that is, to promote the development of the body as much as 
possible. In the calf which is to be fattened and killed no one will 
dispute it, and I believe it will be equally important in the case of 
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tliose which are to be reared for beef, but it is still more important 
in rearing breeding stock. From the period of birth this develop- 
ment should be progressive, not interrupted by checks from poor 
and insufficient food, to be followed by better allowance for a time, 
and thus only alternating its progress and relapse. When high- 
bred stock are to be reared, a very different system from this is 
adopted. In fact, if it were not so, they would rapidly degenerate. 
In rearing these calves, they follow the natural course of allowing 
the calf to run with its dam, or else let it have frequent access to 
her, whilst at the same time she is fed witli oil-cake to give rich- 
ness to the milk. This is the system which is most calculated to 
produce the best results. The use of artificial food for the calf is 
carefully avoided in its early stage, but when it is desirable to force 
the young animal into a more rapid growth, the supplies of artificial 
food may bo given through the medium of the cow. In this man- 
ner similar benefits will result, without any prejudicial influence 
upon the stomach of the calf. 

We now come to consider how far such a system is economical 
or otherwise, and my own impression is, that a liberal system of 
feeding is always desirable, and that it is not as extravagant a plan 
as it is frequently thought to be. The object must be kept steadily 
in view. If milk and butter are to be the marketable articles, and 
they are to have the preference, by all means let everything else 
yield. If, however, the object is to produce g 'od stocky then the 
butter must yield the supremacy, and the stock take the lead. 
Many, however, do not like this, and want to have the supplies ot 
butter and good stock as well. But this cannot be. They are 
antagonistic claimants, and one or the other must be placed in the 
rear. On many farms a preference will be given to the butter, 
but every one should clearly keep in view the main object he is 
aiming at, and let him not for a moment believe that he is going 
to sell his full quantity of butter, and yet have his stock improved, 
unless he adopts a judicious and liberal system of feeding. 

Few who have not especially noticed this point will be disposed 
to credit the real difference in value between two calves (say eight 
or ten weeks old) reared under the different plans referred to. 1 do 
not simply refer to their worth as determined by weight, but, if I 
may use the term, their prospective value. The difference between 
them is marked as regards their subsequent progress, itnd some 
pounds may separate their value whenlwo or three years old, pro- 
vided both are carried on from their present age upon an equal 
and liberal system of feeding. We have not simply to look at the 
weight of veal, but rather to the kindly disposition induced in the 
animal, which always shows itself by a tendency to thrive. 

When a farmer is rearing steers for the purpose of producing a 
certain weight of beef, this tendency to thrive and lay on fiesh is 
valuable ; and during the whole course of life this ultimate object 



328 


BREEDING AND REARING CATTLE. 


will be most economically promoted by a liberal system of feeding ; 
not variable, which must produce checks, but regular and progres- 
sive. In fact, such an animal should never be stationary, for not 
only is the animal at such a time producing no profitable return, 
but it is actually decreasing in value. 

It is, I believe, not only of equal, but of even greater importance 
m the case of those animals which are reared for breeding purposes. 
These are to be viewed as the parents of others, and thereby good 
or bad qualities become multiplied. If it is objectionable in the case 
of animals intended for the butcher, it is important in a far higher 
degree for those which are to produce them^ and which are to give 
them a conformation and tendency favourable to this end. The 
law of like producing like is of very general application, and wo 
must not expect a cow without any tendency to fatten, to convey 
to her offspring a disposition she does not possess. I am well 
aware that the character of the bull will have influence here, but 
it will be favoured or checked by the qualities of the dam. ‘We 
must not consider that because the primary object in rearing cattle 
for breeding purposes is not simply for the production of beef, 
that therefore this may be altogether disregarded. 

If we seek the best method of rearing a calf, we cannot do better 
than follow the course pointed out by nature, and allow it to suck 
its dam, either having frequent opportunities of access to her, or 
else freedom to run with her. If the calf is intended for veal, it 
will be preferable to keep some restraint upon the freedom of the 
calf, but if it is to be reared for stock, moderate exercise will be 
beneficial. Many calves are kept in small cribs, about four feet 
square, each being furnished with a little trough, so as to induce 
the calf to learn to eat artificial food and hay. In other cases each 
calf is fastened by a strap and a small halter, so as to prevent its 
running about. The former plan is undoubtedly a good one, if 
the calf is separated from its aam, because it allows of a freedom 
of exercise, but the supplies of food for the first three or four 
weeks are objectionable. It is better to give the cow extra food if 
the calf is not making sufficient progress, and it will bo ample time 
after the third or fourth week, for the calf to commence the use of 
solid food. Fastening the calf by a strap, and keeping it in the 
dark, may be desirable for a fatting calf’ but would not be adopted 
for store stock. When the calves are six weeks old, they should 
have a larger space for exercise, and several may bo allowed to run 
together with advantage. 

When the calf is intended to run with its dam, both should have 
shelter during inclement weather, and the cow should have her 
surplus milk drawn at regular intervals. When a calf of choice 
character and breed is to be reared, it has been recommended that, 
should the milk of the cow prove deficient — as is too often the 
case with cattle which are very high bred — that the calf be 
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suckled by another milch cow possessing better milking character. 
This would, of course, be seldom done except with valuable stock, 
but in such a case it is desirable, and the benefit will soon be 
observable in the progress of tlie, calf. 

When the period has arrived for allowing the calf to get accus- 
tomed to solid food, I should commence by giving it some finely 
cut pieces of turnips, mangolds, carrots, &c., which, from their soft 
and juicy nature, are preferable to any other drier food. This may 
be accompanied by small supplies of the best portions of the hay, 
which may be gradually increased as the calf gets older, but the 
supply of milk should be continued as before. A small allowance 
of meal may be advantageously spread over the cut roots. In 
weaning the calf it is desirable to bring the three meals into two, 
and after a short time, gradually decrease the new milk in quantity. 
This should not be done too rapidly, for a sudden substitution of 
skimmed milk for new milk generally produces a large-boned calf, 
with a coarseness of habit ill adapted for ultimately producing a 
good feeding bullock. 

We have already noticed the composition ot milk, and therefore 
we know what the calf receives, and also what is withheld. It is 
clear that the system cannot add to its growth any matter which it 
docs hot receive, whilst that alone which is presented to it in its 
food is capable of being used in promoting the growth of its body. 
In giving milk deprived of its butter, we supply saline matter, 
which forms the skeleton, and the cheesy matter from which the 
muscles arc formed, but we have removed the oily portion which 
was destined to form the fat and fatty membranes of the body. 
Thus the growth of the skeleton and muscles is continued, but 
these muscles are not furnished with those fatty membranes in 
which the fat is stored, and wdiich give to the skin of the animal 
that sure indication of a disposition to fatten which we know as 
“ the tonch.'^ It only needs a careful observation of the calves 
thus reared to convince any unprejudiced mind that there is no 
economy in the saving thus eflFected. Substitutes are frequently 
employed, and undoubtedly lessen the bad effects ; but when the 
primary object is to produce a superior class of stock, it will be 
desirable for the calves to have a liberal supply of new milk for at 
least two ihonths. Linseed is very valuable as an assistant or 
substitute. Linseed gruel and Irish moss are also very good for 
this purpose. These substitutes, as mdi'e particularly stated (page 
325), are very often employed, especially the mixture of linseed 
and bean-meal with molasses. The Irish moss is extensively used 
in some districts, and with successful results.* 

* These substances are perhaps as good as any for making gruel for calves. Some, 
however, consider that giving substitutes for milk in this form encoumges^ acidity 
in the stomach and scouring. Calves soon learn to eat fresh linseed cake in a dry 
state, and no other article is so easily digested, and so well fitted to promote health 
and growth. — E d. 
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Tlie time of weaning must depend in some measure upon the 
season of the year when the calves are born. As far as possible they 
should be ready to wean in the month of May, and if they have 
been carefully managed for three or four months previously, they will 
be quite ready for weaning. The calves which may have been born 
in the preceding November or December will have made much more 
progress, and will also make more rapid growth during the ensuing 
season, for this advance, before going upon grass. The calf should 
bo gradually accustomed to the use of green meat, and some early 
vetches, rye, clover, &c., will not only be an agreeable change with 
its regular supplies of food — cut roots and hay — but it will prepare 
the stomach for the more juicy food on which it is about to be put. 

When the herbage has made good progress, and the weather 
become mild, the calves will be ready for going out. At first they 
should be put upon young seeds, and allowed to remain rather 
longer each day. It will be better for them to be sheltered at 
night for a month or six weeks, as the coldness may cause a Very 
undesirable check. In fact, the calves would be better if they had 
the means of taking shelter through the first summer, for excessive 
heat and cold are alike to be avoided. An occasional change of 
herbage, with a free supply of water, will be the chief points to 
be attended to through the first summer. The calves should take 
the precedence of older stock, and the latter should finish the fields 
after the calves are taken away. If the supply of grass is 
abundant and good, this will be sufficient for them during the first 
summer. 

If it should be wished to push forward the calf to an unusual 
degree, and it has up to this time been sucking the cow, both may 
be turned out into good grass, and the aid of the cow will bo very 
evident in the growth of the calf. This, however, is only to be 
done in extraordinary cases; for, provided the calves have been 
brought forward well and prepared for turning out as directed, a 
good supply of grass will enable them to make sufficient progress 
for all general purposes. 

Sucli, then, I conceive to be the proper management of the calf, 
from the period of its birth until, as a yearling, it is brought to the 
homestead for a further course of treatment. A system is thus 
adopted which leads to a constant and progressive development of 
all parts of the body, whilst the healthy discharge of the functions 
of life is carefully provided for. But it frequently happens that 
we have a neglectful system pursued, and the result is, that we 
have diseases peculiar to this age, which need special notice, not 
only because they urgently press upon us the importance of pre- 
vention — which is always better than the cure — but also to remind 
those who have taken a false course how to correct the ills which 
have arisen therefrom. 

The earliest disease from which calves suffer most commonly is 
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Costiveness, Many of these cases arise from the prejwdlce on the 
minds of some persons against using the first milk which the cow 
produces. This is much denser and deeper coloured than ordinary 
milk, and is valuable as a purgative to the newly-born calf, being 
the safest and most effectual agent which can be employed. Many, 
from a mistaken prejudice, have this milk drawn from the cow 
and thrown away. The consequence is, the calf loses this natural 
medicine, a costiveness ensues, which is very often obstinate in its 
nature and difficult to overcome. At other times it is caused by 
dry food, such as hay, passing into the stomach of the young animal 
before it is ready to receive it. In these cases I should give 
2 or 3 ounces of castor-oil, or else 2 or 3 ounces of Epsom salts, and 
^ drachm of powder ginger. 

Navelrill is referable, in the majority of cases, to oversight and 
neglect at the time of birth. Bleeding is often suffered to continue, 
and drain the calf’s strength, whilst a careful ligature of twine 
would have prevented the loss. 

Inflammation of the Stomach is also another result of careless 
management, generally arising from the calf being allowed to 
drink its milk greedily and rapidly, instead of sucking it gently. 
The result is, that the milk is swallowed more rapidly than the 
stomach can receive it, and hence is forced into the rumen. Hero 
it becomes sour and curdles; tlie cheesy matter remains, irri- 
tating the coat of the stomach, and finally producing inflammation. 
This is the cause of death in a large number of calves, and little 
can be done except by prevention. A dose of Epsom salts may 
relieve the inflammation, especially if given when the appetite first 
falls off. It Is generally accompanied with grating of the teeth. 

Scouring may bo produced by several means: a sudden change 
of keep, and the use of indigestible food, are the more frequent 
causes. The former should always be carefully guarded against, 
but the cause will generally suggest the remedy. If they are 
removed to food of more solid character, it will probably cease, 
but care must be taken not to allow the bowels to become too 
costive. Should the change of food not prove effectual, some of 
the cordial named below will be found useful. 

When the diarrhoea arises from indigestible food remaining in the 
stomach and causing an irritation of the membranes, it is evident 
that some medicine must be given to remove the offendihg matter, 
such as castor-oil or the Epsom salts^and ginger already named ; 
this may be followed by the use of a cordial or astringent mixture, 
consisting of — catechu, 1 ounce; spirits of wine, 1 ounce; laudanum, 
1 ounce ; water, 1 pint — in doses from 1 to 2 ounces twice daily. 

The Management of the Yearling Heifers may now be noticed. 
These will be brought from the fields in which they have been 
summered, and placed in sheltered situations near the homestead. 
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An open yard, with sufficient shedding, is by far the best place for 
wintering young growing stock, and especially in preparing them 
for avoiding the quarter-evil, to which heifers of this age are pecu- 
liarly liable. Exercise is of the greatest importance to young 
and growing stock, as it enables them to bring tlie various parts 
of the body into action, and thus induces a healthy develop- 
ment of the organism. In addition to which, if young cattle have 
good shelter, and can at all times rest in a dry and comfortable 
position, they become more hardy in their constitution, and better 
able to withstand the attacks of disease, than that enervated and 
enfeebled class of stock which are confined in warm and ill-venti- 
lated buildings during the winter months. I have experienced the 
difference in a marked degree, and I am fully persuaded that the 
want of exercise, and the too careful housing which young stock 
sometimes receive, are frequently productive of much injury to the 
constitution. On the other hand, when stock are neglected, and 
have little or no shelter from the storms of winter, they Aust 
necessarily suffer therefrom. The medium course is the best. 
Give the young cattle warm and comfortable shedding, with plenty 
of exercise, fresh air, and a liberal supply of bedding, and no fear 
need bo entertained but that they will tlirive better, and remain 
more healthy throughout the winter 2 iX\A. following simmer^ than 
when kept in any other manner, especially under a system which 
shields them from every cliange of temperature, like conservatory 
planta. It is needless for me to draw the attention of my readers 
to the difference in their coats in the spring. If they are thus 
treated they retain their rough coats, as nature intended they should, 
until the weather renders it desirable for them to be cast away ; but 
when young stock come from the houses In the spring, they generally 
have the sleek coat of summer to withstand weather for which it 
is not sufficient, and the result is a check, which is in most cases 
accompanied with an inflammatory tendency. 

It may be argued that an economy of food requires a different 
system of management. I readily yield the point that stock which 
are thus exposed require more food than others will consume in 
more sheltered situations, and hence there is a sacrifice made in 
this respect. But I believe it to be a sacrifice which is well worth 
making, because you obtain thereby a degree of hardiness for the 
animal which is extremely valuable, and in comparison with which 
the extra food consumed is not worthy of consideration. 

The usual food for yearlings during the first winter is hay and 
turnips. This is a very suitable food, but the addition of 1 or 2 lb. 
of oil-cake daily, according to the size of the breed, will favour 
their growth and condition, and much more than repay the expense 
(say Id. to 2d. per day) in the animal, whilst the manure in the 
yard will be of superior auality. Hitherto the use of oil-cake 
has been too much confined to the fattening stock of the farm, but 
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I believe 'ts use upon the store stock is frequently attended with 
more profit than upon the fat stock. It is, however, worthy of 
a passing remark, that store stock thus accustomed to small quan- 
tities of oil-cakc subsequently fatten more easily than others not 
thus prepared for fattening. It will generally be found desirable 
to fasten up store stock whilst having their cake ; a more regular 
consumption will then take place, and the stronger animals will be 
restrained from taking the share of a weaker neighbour. 

Another point in the management of growing stock, and which 
is of great importance, is quiet and gentle treatment — everything 
like harshness being studiously avoided. They should rattier be 
accustomed to receive attention, and allow persons to approach 
them without fear. In some yards it is almost impossible to ap- 
proach them without the danger of their injuring themselves in their 
attempts to escape ; whilst in other cases, when accustomed to quiet 
treatment, strangers even may approach and examine them. 

By continuing such a careful juid liberal course of treatment 
throughout the winter, we shall find the yearlings in good condi- 
tion, and ready for being turned out to grass as soon as the season 
and the herbage are sufficiently advanced. During the second 
summer shelter and good keep will be equally beneficial, although 
not equally imperative, still nothing like a check should ever be 
allowed. The use of oil-cake may be advantageously continued 
to a small extent — say 1 lb. daily ; but when the pasture is defi- 
cient, it may be increased. This will improve the land, whilst the 
stock will grow better and bo much more healthy. In fact, it 
has been found that the use of small quantities of oil-cake has pre- 
vented the quarter-evil — a disease much dneaded by most stock- 
breeders.* 

This quaHer-evil is a subtle complaint, which is almost peculiar 
to our yearlings. It carries off large numbers of stock, and when 
its attack is commenced there is little hope of recovery. One 
general cause may be observed in the majority of cases, and it is 
the result of bad management. From some cause or other the 
yearlings have had a check in their growth. It may be from being 
wintered badly, or possibly from being put upon inferior pasture 
in the early summer, or it may be from sudden change from warm 
buildings during the cold nights of May, followed by a sudden 

* Mr Wilson, Edington Mains, considers the^so of linseed-cake as a specific in 
quarter-evil. His invaluable Prize Report on the Rearing of Cattle, published in 
the Transactions, may be consulted on this point. 1 have never met with a case 
of this disease in all my experience. Good keeping, however, may be considci*od 
not as a preventive in every instance, — a famous breeder of improved short-horns 
having lost in one summer four c^ves, which had been Veatod in the most 
111)61*31 manner. The same breeder bad lost from time to time so many fine animals 
by the disease, that he had to give up, from prudential motives, the breeding of 
valuable stock. This instance is rather against the idea that oil-cake is an unfailing 
remedy ^inst the malady. Other agents, such as atmospheric influences or nature 
of the soil, have in all probability not a little to do with it.— J. D., Athelstaneford. 
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removal to better keep or more shelter. The first result of tins 
change is a gradual improvement in the animal, which continues 
in a marked degree until the system is preparing more blood from 
this rich food than it has energy to use, and the result is an in- 
flammatory action in one quarter of the body. Had the system 
been kept in a state of progressive improvement, it would have 
been prepared for the healthy employment of the nourishment 
brought into the system, but as this nourishment follows a period 
of scarcity, the system receives this rapid increase of rich blood 
more quickly tlian it regains its energy to use it, and hence an in- 
flammatory action commences. 

There are various modes adopted to prevent this attack. A 
seton in the dewlap is frequently employed with success. Occa- 
sional doses of purgative medicine have been found useful. The 
cause, however, appears to suggest the preventive by avoiding 
periods of insufficient food being followed by strong keep. It 
will sometimes happen that the keep is not sufficiently abun- 
dant for the stock, but this should be met by the use of artificial 
food (such as oil-cake, for instance), and great caution should be 
shown in putting stock upon better k^ep after they have had a 
short supply. 

If, however, the quarter-evil makes its appearance, I have been 
frequently successful in curing the animal by giving one of the 
following powders three times daily — digitalis, 1 scruple ; nitre, 
1 drachm ; tartar, antimony, 1 scruple. Its utility depends upon 
its immediate use, for the loss of half an hour may determine 
against its being of any service. The appearance of this disease 
should lead to extra diligence in pieventing any others from suffer- 
ing in the same manner, as generally there are others similarly 
predisposed for its attack. 

Rheumatism is often productive of much inconvenience, and 
especially amongst cattle of this age. It generally arises from 
a want of sufficient shelter, or from stock being kept in low, 
damp land late in the season. Remedies are here of little service, 
for the attack soon passes off after they are removed from the 
cause.* 

Management of Two-year-old Heifers . — Little need be added 
to the foregoing to describe the course of management which 
should be adopted the following season, for it is simply a re- 
petition of the former year’s practice. I shall therefore proceed 
at once to consider the time at which heifers should be allowed to 


* The effect of rheumatiBm is understated ; it frequently assumes an aggravated 
form, when once the ligatures and membmnes of the joints get inflamed. A chronio 
tenderness or inflammation sets in — for such cases there is no cure. Young bulls are 
most subject to it It is supposed by many to be the effects of cold, chills, or want 
of buffleient exercise while the animals are allowed nutritious food. — J. D. 
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treed. Th*e practlqc of breeders diflfers as widely as it is possible, and 
many adopt a course they do not entirely approve of, to overcome 
greater dIflScultics which present themselves in making many of our 
best animals breed. These difficulties are oftentimes almost insur- 
mountable, and many of our best animals are consequently placed 
in the hands of the butcher, wdtli a very reluctant will on the part 
of the breeder. It is very desirable we should understand the 
causes which come into operation, as they are productive of much 
inconvenience and delay, and frequently lead to the loss of our 
best animals. 

The fact is, what we consider a perfect animal is altogether an 
unnatural development. The consequence is, that as we diverge 
from the original type, so increased difficulties arc thrown in our 
way for reproducing animals possessing such unnatural characters. 
If we take an ordinary cow or heifer, reared on common land or 
moors — it may be, under many hardships and privations — wo 
find no difficulty in breeding from such an animal ; but when we 
have — as wo call them — better bred animals to deal with, we 
find a progressive series of difficulties. Arc we then to consider 
the design of nature incomplete in this respect ? Certainly not. 
This is no solitary instance of the opportunities of improving na- 
tural produce which stimulate the energy and industry of man, 
and of the reward which follows his perseverance. Look at the 
general produce of a farm, and observe the extent to which many 
of our most valuable productions differ from and surpass the original 
specimens from which they may have been obtained. All, however, 
if neglected, possess a tendency, as it is termed, to degenerate^ or, 
in other words, to resume their original character ; and this is 
doubtless a valuable property. Our improved cattle do not pos- 
sess those conditions which are best adapted for perpetuating the 
species ; and it becomes evident, upon examination, that nature, 
whilst she has with jealous care maac abundant provision for per- 
petuating every description of animal and plant, and given them 
habits and developments best adapted to this end, has at the same 
time given them expansive capabilities. Thus, under the care of 
man, they are capable of improvement ; but as soon as he neglects 
them, they gradually reassume their original form, in which they 
are independent of his care. So far, then, from being an imperfec- 
tion in the design of nature, we see here how she encourages those 
who strive for improvement, whilst at4he same time she has not 
overlooked the safety of the species when* neglected and uncared 
for by man. 

The difficulties which impede our breeding from highly developed 
animals are twofold — barrenness, and incapacity to retain the 
embryo. These are too often looked upon as similar, but there is 
a great difference between these two causes. Barrenness results 
from an imperfect development or action of the organs of genera- 
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lion ; but in order that this may be fully understood, it will be im- 
portant to have a clear view of the process of productive genera- 
tion. The seed is formed in the ovaries of the female ; as soon as 
an ovum is full/ ripened, it causes a very great degree of excite- 
ment, and the animal manifests its desire for the male. This period 
is determined by the ovum becoming fully matured. Around the 
mouth of the ovarium we find the fimbria), which hold in their 
convoluted folds the ovum thrown off by the female, until the 
same is impregnated by the seminal fluid of the male. The im- 
pregnated ovum then descends through one of the Fallopian tubes 
into the uterus, and the development of the embryo into a foetus 
immediately commences. 

It is evident that many circumstances may render the animal 
incapable of breeding ; for instance, malformation of any of the 
parts, and also want of energy in the system to enable the ova to 
be formed. Natural barrenness of this kind is beyond our control, 
and the animal will have to be fed ; but generally speakipg, the 
animal comes into heat periodically, and hence some other cause is 
indicated, for it seldom if ever happens that an animal which is 
incapable of breeding from the two former causes manifests this 
desire for the male. When, however, this is never observed, it is 
an old fashioned plan to give her a quart of milk from a cow which 
is bulling, and it is said to produce an excitement of the energy 
which had previously remained dormant. 

The majority of cases of diflScult breeding may be traced to the 
exoitement of the uterus throwing off the impregnated ovum in- 
stead of allowing it to remain and become fully developed into a 
foetus. The consequence is, that many animals continue to take 
the bull month after month without being productive, and various 
methods have been adopted to overcome this difficulty. Some 
bleed the animal immediately upon he»’ taking the bull, so as to 
draw away blood from the part, and decrease the excitement; 
others throw water over the hinder part of the animal, with a 
view of driving the blood to the anterior portion of the body ; 
another method is to throw some water into one of the cars of the 
animal ; this gives a shock to the system, and the fright draws off 
the attention, and consequently lessens the excitement in the 
uterus. I have found the most successful plan is to allow the bull 
to serve again when the period of heat is passing off. It is, how- 
ever, generally necessary to use a young bull for this purpose. 

Many breeders of high-bred stock, to overcome this evil, have 
their heifers put to the bull very much earlier than they otherwise 
would do — in some cases when little more than yearlings. It is 
very evident that a great sacrifice is made by adopting this plan. 
Before an animal has made its growth and its parts have become 
fully developed, the energy of the system is diverted towards 
another object ; if, therefore, the nourishment the heifer receives is 
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divided between promoting its own growth and that of the calf, 
it is evident that both will suffer therefrom. The parent is thus 
thrown out of proper form by the weight it has to support, and the 
entire system suffers from an excessive demand on its strength. The 
offspring is eqtlally prejudiced, for it receives the constitution of an 
enfeebled parent, and for a considerable time shows the ill effects 
upon its system.* 

It has been considered that this difficulty of breeding is a neces- 
sary consequence, but I have to a great extent overcome it by adopt 
ing the following plan. Presume that we are dealing with a choice 
lot of heifers, which have had every means and opportunity for 
becoming fully developed, and that from the period of birth until 
they are, say, from twenty- one months to two years old, they have 
been reared with the liew of producing as peifect animals as the 
breed will allow. Supposing them to have been calved early in 
the year, they would, when brouglit Into the yards, be twenty-one 
months or thereabouts : instead of putting them upon good food, 
they should be put upon a straw diet for a month or six weeks, not 
simply that they may pick over the choicest portions, but eat the 
greater part supplied to them. The result is, that this diet leads 
to a loss of condition, and a greater aptitude for breeding imme- 
diately results ; for it is a law of nature, that any check upon the 
animal which threatens to endanger its permanency (disease ex- 
cepted) diverts the energy of the body to a reproduction of its 
species. 

I have seen the end gained by sending stock to another district, 
giving them change of climate and herbage, but it must be to 
inferior rather than superior keep. Heifers which have been re- 
moved from rich laud in consequence of the unsuccessful endeavour 
to make them produce stock, and put upon the moors, have been 
found to breed directly. Of course, judgment must be used in the 
degree to which such a check should be carried, for a remedy which 
in itself is valuable may be rendered destructive by injudicious use. 

My own experience and observation lead me to the conclusion 
that, through the early stages of life, a liberal system of feeding 
is most desirable, and that it should be continued until tiie animal 
has become well developed and ready for breeding. Then give a 
sudden change from good keep to a straw diet, and after four or 
six weeks commence using the bull. I would strongly* urge that 
the bull should not be used until the* heifers are thus prepared; 
for when once an animal has returned to the bull, it has a greater 
tendency to do afterwards. I therefore strongly recommend 
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breeders not to use the bull first, and, having found it fail, then to 
adopt the above system. They should be carefully separated 
from other stock* for some hours after they take the bull each time, 
and subsequently kept apart until all signs of heat have passed 
away. Should any cases arise in which the heifers fail to prove in 
calf by this method, and the breed is of such value as to render 
the additional expense but of little importance, send them away to 
the nearest common or moor for the following season, and let them 
be regularly brought to a good bull. I need scarcely say that any 
which prove to be in calf should gradually receive better food. 

The difficulties with which breeders have to contend are not 
confined to the female side ; it is therefore important to glance at 
the other part of the question. In rearing a bull the principles 
I have qamed apply with equal force, but 1 am bound to say are 
not equally disregarded. In fact, the generally-received impres- 
sion is, that the young bull should have every opportunity for 
arriving at a perfect growth. 1 shall not therefore occupy Valuable 
space by a recapitulation, but rather state that the same liberal 
system of feeding is of even greater importance in the case of the 
bull than I have represented to be for the heifers. Many allow 
young bulls to commence serving cows when twelve months old, 
but it is not to be recommended. 1 should rather advise delay 
until twenty or twenty-four months old. Up to this time every 
inducement should be given to the system to attain a perfect de- 
velopment by a careful course of management. Afterwards, 
however, whilst used as a breeding animal, it is desirable to keep 
the bull in good condition^ but not as fat as is usually done. It is 
true that “ fat hides faults,” but the breeder need not thus blind 
himself, and add to any existing deficiency in the animal a want of 
vigour and energy which it is so important the bull should possess. 

We may safely take it as a rule that, after a bull has attained 
a full development, our object should be to keep him in active 
working condition^ rather than as a fat bullock. It is altogether a 
false idea that a tendency to this excessive fatness is given to the 
stock. My own conviction is, that the same bull, in good working 
condition, would throw a more healthy calf than he would when 
excessively fat, and with at least an equal disposition for fatting. 
In addition to this we must not overlook the large number of 
failures and disappointments which arise from fat bulls. There is 
less activity and less power without any compensating advantage ; 
and therefore I suggest that the bull should be allowed to become 
well developed before being used, and subsequently, whilst being fed 
liberally, the food ought rather to have a tendency to form muscle 
than fat. 

We may now refer to some other causes which render bulls un- 
productive of stock. There may be a natural incapacity to produce 
stock from malformation ; but this, although existmg in some in- 
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stances, is not frequent. Sometimes, however, an aiiimal having 
produced calves loses the power of reproduction either for a time 
or permanently; this is generally the result of disease. It may 
arise from over-exertion, or premature use, but more frequently 
from inflammatory action, induced by contact with cows which have 
been driven far, or which have neen running about violently. 
Many choice bulls are thus injured from cows being sent consider- 
able distances. Cows which have been driven from a distance 
should always remain in some loose-box as long as may be pru- 
dent, so as to cool down before being put to the bull. If, however, 
the bull has caught this disease, he should bo kept from breeding 
for a time, and the parts regularly fomented, and cooling medicine 
given. Mischief generally happens from the early symptoms 
being neglected, and thus the bull often becomes worthlesjj. 

Close relationship of blood is another cause of unproductive bulls ; 
and they are often condemned, as incapable for producing calves, 
when an entire change of blood disproves their incapacity. This 
is even more evident with heifers. 

In conjunction with this part of my subject, it may be desirable 
to make a few passing comments upon the chief points of character 
which should be possessed by breeding animals. I do so irrespec- 
tive of breed; for although each distinct breed may have its own 
peculiarities, yet there are certain qualities which should be pos- 
sessed by all breeds in common with each other. The first point 
to be clearly settled is the class of animal to be produced. It is 
not enough to decide upon breeding from a cow or heifer ; we 
must rather decide what we want to produce, and select our 
animals accordingly. It may be either breeding, dairy, or bcef-pro- 
ducing stock, which is required, but each renders a modified course 
desirable, and I may say necessary. 

Breeding Stock — ^As a general rule, it may be taken that, to 
produce superior breeding stock, no middle course is safe or success- 
ful. The best stock obtainable should be bred from, and it is 
bad policy to spare any moderate outlay in securing first-class 
animals. Many obtain ^cco^trf-class animals, and endeavour to raise 
from them superior breeding stock. I am convinced it is a wrong 
policy to adopt. Breeders will not generally spare their best 
animals, and it frequently happens that the best cannot be 
obtained. In such cases there is choice but to select the best 
that may be obtainable. 

In such cases pedigree is fully entitled to our ciSTisideration, and 
it is desirable that it should be watched with care. In all cases 
where the breed has been carefully preserved pure, great benefit 
will result from doing so. The character of a breed becomes more 
and more concentrated and confirmed in a pedigree animal, and 
this character is rendered more fully hereditary in proportion to 
the number of generations through which it has been transmitted. 
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By the aid of pedigree, purity of blood may be insured, and a 
systematic plan adopted by which we can perpetuate distinct 
families, and thereby obtain a change of blood without its being a 
cross. It is evident that any one adopting a systematic arrange- 
ment will be able to do this more effectually than another without 
this aid. This is the more important when the number of families is 
small, as is the case with Devons and Herefords, especially the for- 
mer. The individual animals from which the Devons are descend- 
ed are very limited in number and in a few hands, but, with some 
honourable exceptions, little attention is given to this point. The 
importance is rendered evident by the decreasing size of the breed, 
the number of barren heifers, ana the increased delicacy of constitu- 
tion shown in the stock of many breeders of that district who are 
not particular in this respect. The contrast between such herds, 
and those in which more care and judgment are exercised, renders 
the advantages of attention to pedigree very evident ; for here 
the strength of constitution is retained, together with maity of the 
advantages of this valuable breed. 

Having then, with due consideration, selected the breed and the 
families of that breed possessing the points which are to be per- 
petuated, it is necessary to take individuals therefrom. The cows 
should be characterised by an aptitude for producing fine calves 
and bringing them to a full degree of development. They should 
therefore be good milkers, for the value of the produce will be very 
much regulated by this character. We shall have occasion to see 
subsequently that this property is in no degree prejudicial to any 
other desirable point of character. This tendency to produce milk 
not only influences the supply of food to the young animal after its 
birth, when any deficiency may be remediea, but it regulates the 
growth of the calf before birth, when a substitute cannot be used. 
Thus many of our best-bred short-horn cows produce calves which 
are very imperfectly developed and exceedingly weak — so much 
so, that many persons accustomed to inferior stock would consider 
them scarcely worth rearing. This is mainly referable to the 
supply of nourishment given to the calf being so small, for the 
subsequent supply of milk clearly indicates how limited had been 
the support given to the foetus. 

This neglect of the milking disposition is a great evil at the pre- 
sent day, and our best breeds are suffering, and will continue to 
suffer, from it until more attention is given to this point in the 
awards at the National Exhibitions. Here it should be made a 
leading point of merit, and this would stimulate breeders to give 
more attention to it. It has been sadly overlooked, but it is in the 
power of the Highland Agricultural Society, and other kindred 
societies, to do much to bring our breeding cows into a more 
satisfactory state in this respect. Already, great complaints have 
been made of stock sent abroad, and particularly from America, 



BEEEDING AND KEAEING CATTLE. 


341 


which acts prejudicially on ourselves ; and when it is seen that the 
possession of milking properties may be advantageously encouraged 
even in our best breeds, it is evident that it is only necessary to 
draw attention repeatedly to this fact, and sooner or later it must 
be corrected. 

Breeding cows should also possess strong and healthy constitu- 
tions, and there are certain developments of figure which indicate 
their existence. No one would consider a flat-ribbed animal with 
a narrow carcass and contracted chest to give promise of health ; 
neither would the rising of the rump-bone be a good feature. 
These are sure signs of a predisposition to consumption and 
diarrhoea. The full round barrel and the deep wide chest, together 
with a level back and broad pins, are essential points of healthy 
constitutions. 

We are well aware that many diseases are transmitted from the 
parent to the offspring, which must be jealously guarded against. 
Dysentery, consumption, scrofula, and rheumatic affections have 
been clearly proved to be perpetuated in this manner. It is there- 
fore of the deepest importance to avoid anything of the kind in the 
parents selected for a herd of breeding cattle. The three former 
frequently result from relationship being too close, in other cases 
arising from different causes, but the effect is the same, so far as 
regards the extension of the evil. That boldness of figure which 
we prize as indicating a well-developed anima) is also valuable as 
a sign of health and vigour. Thus, those points which as so pleas- 
ing to the grazier are equally valuable to the breeder. 

The breeder of first-class stock cannot be too particular in his 
selection of bulls. He must always be prepared to detect the weak 
points of his stock, and remedy them by using a bull well de- 
veloped in these respects. Notwithstanding the great importance 
of having good cows to breed from, the influence exerted by the 
bull renders his quality and character of even greater importance. 
Not only are his good or bad qualities spread through the large 
number of cows he serves, but there are certain hereditary qualities 
more fully transmitted from the bull than the cow. The bull, 
therefore, should be as perfect as can be obtained, and possess the 
greatest purity of descent. 

The following points may be said to indicate a well-developed 
bull : — 

The Head should be rather smainn proportion to the animal, 
and well set on the neck, with a fine tapering muzzle, a broad 
forehead, bright full yet placid eyes, furnished with a graceful horn 
of fine quality, and ears small and fine. 

The Neck should be thick but not too short, but having a grace- 
ful appearance by tapering steadily towards the head, and yet not 
getting thin behind the ears. 

The Shoulder should be snugly in the carcass; it should be 
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covered with a well-developed muscle down to the knee, below 
which it should possess a fine and fiat bony structure. 

The Chest should be bold and prominent, wide and deep, 
furnished with a deep but not a coarse dewlap. 

The Carcass should be barrel-shaped, having a top level and 
broad, especially across the hips, the ribs should be well rounded, 
the space between the last rib and the pin sliould not be too short, 
yet at the same time we must guard against too much length ; 
there will, however, be little cause for objection if the rib is well 
rounded and the bone flat, for it will add weight to the animal in 
a good part. The flank should be full and pendant. 

The Hind Legs should be full and fleshy down to the hock, with 
a well-developed buttock, showing great substance, but below the 
hock we require a fine and cleanly-formed bone. 

The Tail should be finely formed, without much hair. 

The Hide mellow to the touch, covered with a fine yet plenti- 
ful coat of hair. • 

Animals thus developed in all these points will be alike gratify- 
ing to the eye of the connoisseur and profitable to the grazier. 

Bulls have a natural tendency to show points of failure which 
are not observable in bullocks ; and, taking all breeds into consider- 
ation, this is most freouently noticed by a deficiency in the hind 
quarters of the animal. Whilst, however, we should endeavour to 
obtain a bull as perfectly formed as possible, it is especially de- 
sirable to secure a full, I might almost say an excessive, develop- 
nient of any part which may be deficient in the cows or heifers he 
has to be used with. If they are weak, either in the fore or hind 
quarter, or if deficient in size, this may be remedied by selecting a 
bull distinguished for possessing these properties in an unusual 
degree. 

It is in this respect that the extensive breeders have such ad- 
vantage over those keeping smaller herds. It is necessary for 
them to keep three or four bulls, and very often they have more. 
The consequence is, that a selection can be made in such cases 
according to the deficiency of the heifer or cow ; whereas, where 
only one bull is kept, this cannot be done without involving the 
expense and trouble of sending to a distance, and often this is not 
available. It is a matter of doubt with some how far an increase 
of size obtained by using a large bull can be done with safety to 
the females producing the calves. No fear need be entertained on 
this ground. The female alone determines the size of the calf at 
birth, but subsequently a larger growth shows the increase of size 
derived from the sire.* 


* A large male has a great deal of influence on the size of the calf, as well as of 
the young in other animals. Well-known instances occur m the dog and the sheep. 
The mothers are often lost if the disproportion between the male and female is too 
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The possession of a good form and desirable qualities is not all 
that is necessary to be noticed in selecting a bull for producing 
breeding stock, We have also to observe how far this character 
has been held by his parents. Cases are frequent in which infe- 
rior cows have been put to first-class bulls, and the produce has 
rivalled the sire for beauty and perfection ; but such an animal, 
although possessing in an eminent degree the formation of body 
which is desired, is totally unfit for being used as a bull. Here 
we have the explanation of the fact that many bulls which are 
most pleasing to the eye are noted for throwing inferior stock. 

The explanation is clearly this, that the maxim of like pro- 
ducing like '' is modified by another law — ^viz , that animals have 
varying powers of hereditary transmission, dependent upon the 
degree to which certain peculiarities of character may have been 
concentrated within them. As I have before said, every suc- 
cessive generation “fn the line'' will possess, in a greater degree, 
the power of transmitting certain peculiarities ; and immediately 
such an animal is crossed with a cow which has no such power, in 
consequence of art irregvlar line of descent, the bull exerts the 
greatest influence, and the progeny fully partakes of his character. 

The quality of the produce is improved even more where this 
difference exists, than if a superior cow had been used. Lord 
Spencer noticed this many years ago. He says,* It is admitted 
by every one that the qualities of the offspring are usually simi- 
lar to those of the parents, either combining, in various propor- 
tions, the qualities of both parents, or taking entirely after one. 
I should say, as regards cattle and sheep, that in most cases the 
qualities of the male parent predominate in the offspring. I have 
also observed that the worse bred the female is, the more will this 
be the case when she is put to a well-bred male.'' This prin- 
ciple had been previously advocated by Kev. II. Berry in his cele- 
brated Prize Essay on Breeding. It is therefore as important to see 
the parents of the bull as the animal itself ; and no one pretending 
to any degree of careful breeding should neglect this point. Here 
we again observe the value of pedigree, which is so justly appre- 
ciated by short-horn breeders, who well know that any taint in the 
descent often reappears after several generations, to the prejudice 
of the stock. 

An error is frequently committed by breeders of stock^of medium 
merit, from not being particular as tb the bull first used for their 
heifers, considering that as an heifer's calf is not generally desirable 
for stock, so it is not important to select a good bull. There is, 
however, little doubt but that the character of the bull first used 
gives an impress to the entire produce of that animal, even although 

great. When email heifers are served with too large a bull, it is always attended 
with difficulty and danger.-~-J. D. 

♦ Journal of the iZ. A. S,, vol. i., p. 24 . 
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later calves are got by other bulls. The temper of the bull should 
not be overlooked, for it is established beyond all doubt that this is 
hereditary in the stock, and it influences considerable difference on 
the tractability, as well as the disposition for fattening, of all the 
descendants. 

Breeding for Dairy Stock — This requires a modified course of 
management. It happens, very unfortunately, that our best milkers 
are not generally onr best fattening animals It does happen some- 
times that both points of excellence are combined in the same indi- 
vidual ; but these are, generally speaking, cross-bred animals : for 
instance, the half-bred Guernsey or Alderney heifers are often re- 
maikable for this, especially when crossed with a good Devon or 
short-horn bull It would seem as if in such cases the dam gave 
the milking disposition, and when this is stopped, the aptitude of 
the sire for fattening made itself manifest This is just what our 
knowledge of the principles of hereditary transmission would lead 
one to expect. In the heifer the tendency to give milk is strong, 
and has been a characteristic feature for many generations ; it has 
therefore become powerful ; whereas the influence conveyed by 
the bull is exceedingly weak, for his predecessors have been dis- 
tinguished by little disposition for milk : hence, the power of com- 
municating milking tendency being stronger on the side of the dam 
than the bull, she imparts her character to the offspring. The op- 
posite is the case with the tendency to produce fat : here the bull is 
strong and the cow weak, consequently he is able to impart to the 
offspring an aptitude for producing lat similar to that which he 
possesses himself. 

There is no necessity why these valuable tendencies should not 
be combined in the same animal much more frequently than at pre- 
sent ; and I deem it so important a point, that I shall diaw attention 
to the piinciples involvea in the production of milk. From the 
analysis already given (page 326 ), the reader will see that milk con- 
tains the nutritious and heat-giving elements of the animal's food. 
It is interesting to observe the changes which the food undergoes 
in its transition to the body of the young animal, for the same ele- 
ments pass through a series of transformations. We find them 


In Food, 
as 

Gluten, 

Sugar and Oil, 
Mineral Matter. 


In Blood, 

In Milk, 

In the Body, 

a8 

as 

08 

Fibnne & Albumen, 

Cheese, 

Muscle, 

Fatty Matter, 

i Cream, 

lat, 

Mineral Matter 

; Saline Matter. 

Bone. 


The blood is derived from the food, and then transformed, either 
directly into the body of the animal, or indirectly through the in- 
termediate stage of milk. Thus the same materials are needed in 
either case 

It njight be presumed that as we know the elements required for 
tuilk, it is only to increase the food of the cow in either particu- 
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lar, and the eflfect will be evident in the production of jnilk. This, 
however, is not strictly true ; for, although we may carry into the 
system an increased quantity of those matters which yield cheese 
or butter, yet it still depends upon the animal economy either to 
mould these elements into the cheese and butter we wish, or else 
into flesh and fat. This is quite dependent upon the natural dispo- 
sition of the animal, and this is the keystone on which all* de- 
pends. Thus, although the same food will in one case produce 
flesh and fat, whilst in another it will yield butter and cheese ; still, 
when the tendency of the animars system is thus marked, we can 
increase the product by presenting in the food an additional quan- 
tity of the elements required. It is clear, therefore, that the first 
point to be secured is this tendency in the system to co-operate 
with us. In this respect cows differ; but it is worthy of remark 
that these peculiarities are hereditary. If, therefore, we have a 
well-bred cow, with a tendency to produce an abundance of good 
milk, such a cow would, in all probability, impart to her produce 
a similarity of character. 

The points which especially indicate good milking character must 
be noticed. The most prominent of these are the vessels which co- 
operate in the production of milk. These consist of the vessels 
which bring the blood, the glands which separate the milk, and the 
veins which carry away the blood when thus acted on. Of the 
former, I may name those veins which show themselves be- 
tween the bearing (vulva) and the udder. These are often buried 
BO that they cannot be seen ; and although on pressure immed- 
iately above the udder they frequently appear, yet we must not im- 
mediately condemn the animal as a bad milker when they cannot 
be observed. Generally, if the skin is mellow, and not much fat 
present, these veins show themselves readily. Their presence is 
very desirable, and when combined with a full development upon 
the surface of the udder, they indicate a free supply of blood to the 
milk glanda It is also considered a good point when these veins 
present a knotty appearance. 

The milk glands are situated in the upper portion of the udder, 
and arc generally four in number, each gland being in connection 
with its own quarter of the udder. The udder should be capacious, 
extending well behind the legs, and also forwards under the belly ; 
the coat should be thin, with a soft skin, and show considerable de- 
crease in size after the animal is milked. The teats, which are the 
channels from the four reservoirs in the udder, should be placed 
well apart from each other, and not cramped together, for this 
generally indicates a want of capacity in the udder. The udder 
may appear large, and yet be found fleshy rather than capacious. 
After the blood has been acted on by the glands, it is conveyed 
away by the veins ; but none of these can be seen externally. The 
milk vein, which runs along the side of the belly, has been so 
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called from its supposed counection with the udder ; but such is 
not the case. Especial attention is desirable to the mellowness of 
the skin, and^ more particularly if the animal is poor. This vein 
is a sure indication of the quantity of blood supplied, and for all 
practical purposes may be taken as a guide. 

Some attention has also been given within a few years to a dis- 
covery made by Mons. Guenon respecting the escutcheon^^ as it 
is termed. Like many other persons, he was carried beyond the 
boundary of discretion in his speculations, and thus his valuable 
observations were for a time lost in the mist with which he envel- 
oped them. Sufficient is already known of its value, at least, to 
lead us to the conclusion that it is worthy of more general know- 
ledge. It can scarcely have escaped the reader’s notice that the 
hair on the buttocks of cattle grows in two different directions — 
one portion pointing upwards and another part downwards, and 
thus producing a sort of fringe at the point of juncture. This hair, 
which has an upward tendency, has been termed ‘‘the escutcheon.” 
A very extended observation has proved that, other conditions 
being equals the modification of form presented by the escutcheon 
will lead to an estimation, not of the quantity of milk which the 
animal will produce, but also of the time during which the cow 
will keep up the supply of milk. Without going much into detail 
upon this point I may briefly state,* that the larger the extent of 
the escutcheon the greater is the promise of milk, and also of its 
continuance, even after the cow* is again in calf. A cow may have 
a small escutcheon and yet be a good milker ; but observation 
leads to the conclusion, that if she possessed a more fully devel- 
oped escutcheon she would have been a better milker. It may be 
considered a point of merit, not as deciding whether or not the cow 
is a good milker, but rather as an additional indication, wliich may 
be taken into consideration in conjunction with other characteristic 
points. It is also desirable, in estimating the extent of the escut- 
cheon, to make full allowance for the folds in the skin, otherwise a 
large escutcheon may be taken for a small one. Besides the es- 
cutcheon, there are tufts of hair [epis) which have a certain degree 
of value, when seen upon the udder of the cow. 

With this safeguard, we might anticipate no difficulty in trans- 
mitting a disposition for producing milk, especially as we know 
these characteristic features are hereditary. But we must remem- 
ber that there are hereditary influences conveyed from the bull as 
well as the cow, and hence an opposite character is often given to 
the produce by virtue of the bulls character. It may cause a de- 
gree of surprise to some that the bull should have any influence on 
the milking properties of his produce ; but there is not the slightest 

ThoBO who wish to oxamine this znore deeply, may advantaReously cooBult 
" Traits dts Vwhtt, Laitihrea” par T. Guenon ; or also, ** How to Choose a Good 
Milk Cow,” by J. U. Matne and John Haxton. 



BREEDING AND BEARING CATTLE. 


847 


doubt of such being the case. A bull, the produce of a good dairy 
cow, would favour this character being shown in his offspring ; and 
should he be bred with another good milker, he wovld confirm this 
tendency lu the young calf ; whereas, if he was descended from a 
family of bad milkers, he would lessen the dam'^s influence in this 
respect. It is here that Monsieur Guenon's discovery promises to 
be of great service, because we find the escutcheons seen upon the 
bull indicate a tendency to convey to his offspring the same pecu- 
liarities which they represent when seen upon the cow. 

I have before casually remarked that our improvements in the 
breed of cattle have been accompanied with a decreased capability 
for breeding ; and the same remark holds good as regards the 
milking tendency ; and therefore it is a greater stimulus for the 
exercise of care, and such attention will be ultimately rewarded. 
There is nothing essentially contradictory in the endeavour to com- 
bine, in the same animal, milking as well as fattening properties. 
Many of our dairy cows are distinguished by both these conditions. 
In our high-bred animals we find a small liver and a small lung, 
accompanied with a gentle and peaceful disposition. Now, these 
conditions, which are so desirable for producing fat, are equally 
favourable for yielding butter and cream. These diminished organs 
economise the consumption of the carbonaceous matter in the blood, 
hence more remains ready for conversion into fat, but equally pre- 
pared for yielding cream if the tendency of the animal is favour- 
able to the same. Having, therefore, by these means got the blood 
well charged with the materials from which milk and cream may 
be prepared, it only remains for the animal to secrete the milk 
freely, and tlie most economical results are realised. It is true, we 
may store the blood with materials ready for yielding a rich milk, 
but if the milk glands are inactive or defective, then the stream of 
blood passes over them, and yields but little of the very secretion 
we want. In many of our high-bred cows, not only are the breed- 
ing powers weak, but the milk glands sympathise with the general 
torpidity of this part of the system ; and hence, although the blood 
may be charged with milk-forming matter, yet in consequence of 
the inactivity of the milk-glands, these fail fully to separate it ; and 
the result is, that materials which might have been separated as 
milk and cream, pass on unappropriated, and probably become 
formed into fat and muscle. 

The Breeding of Beef producing ^Stock. — Practically this will 
be carried out with the local breed of cows; and if these are 
selected with judgment, and judiciously crossed, useful stock may 
generally be raised. Well-selected dairy cows will generally, for 
this purpose^ be found equal, if not superior, to cows of the 
highest breed, by giving more weight, a larger frame, and hardier 
constitution ; and, being good milkers, will rear their calves better. 
It is also very important, for producing well-developed stock, to 
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breed from cattle capable of yielding to their calves the full nourish- 
ment required. In every case the bull should be of very superior 
character, and cannot be of too good quality. The objection 
which I have named as regards the cows docs not apply here. On 
the side of the sire, we should endeavour to secure the very heat 
qualities^ whilst the dam should be adapted for bringing them to 
perfection. It is a serious error to select an inferior bull for such 
a purpose, and only a matter of surprise that any of our class — 
who are generally such shrewd calculators of profit — should ever 
be found to adopt a practice manifestly indiscreet. 

The destination of such stock should be for beef, because it is in 
the first produce you secure the advantages of both parents, but 
you cannot with safety use them for breeding purposes, as the 
second cross is generally an animal of very inferior quality. In 
the first produce we secure the advantages without the disadvan- 
tages, but the second cross is very inferior. 

Throughout the entire period of growth the course^of feeding 
should be liberal and generous, calculated to promote a progressive 
development of the body from the time of birth until consigned to 
the care of the butcher. 


TUn MANAOEMFNT CATTLE WHILST BREEDING. 

Having succeeded in getting the heifers in calf, it becomes neces- 
sary to give them a more liberal course of feeding, but the change 
must be gradual. They have now not only to render their own bodies 
complete, but also to nourish and support another animal which is daily 
increasing its demands on the system. Supposing the heifers to be 
running loose in the yards or sheds, they will now receive a few roots 
with their straw, and generally some hay. They must be watched 
to prevent any unruly or vicious one of the lot annoying or injur- 
ing the others ; and separation must be made accordingly. After 
they leave the yards, pasturage of medium fertility will be best for 
them, so as to allow them to live well and keep in good condition 
without being absolutely fat. In this manner the size of the calf 
at birth is very much held under control. If the heifers are fed 
highly, the nourishment of the blood renders the growth of the 
foetus more rapid than is desirable, and the result will be a largely- 
grown calf, which is especially dangerous for heifers. It is the 
food which the heifer receives during this period which determines 
the calf 8 size, rather than the sire, as is often supposed. Whilst, 
therefore, we guard against this dangerous error, we must not keep 
the heifers short of food, or we shall have weakly calves pro- 
duced. A moderate allowance of food will be far better than either 
extreme. An animal which is in high condition is far more liable 
to disease after calving. ^ Prevention, however, being better than 
cure, it should be our object to follow the happy medium of giving 
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them keep of sufficient quality to support them in good condition, 
but not overdo it by making the heifers fat. 

Injuries frequently happen during this stage from the animals 
driving each other ; this will arise when one or two bad-tempered 
ones happen to be amongst them. Goring with the horn upon the 
flank is a frequent cause of injury to the calf, especially in causing 
the heifer to strain herself in her attempts to escape. Kunning 
over steep land, and jumping over gutters in meadows, when tor- 
mented by the fly, are all conducive to the same end ; it may bo 
the loss of the calf, or else a disarrangement of the calf, which 
produces at the time of birth a false presentation. The false pre- 
sentations are often accompanied with difficulty to the operator, 
and danger both to the dam and offspring. Too much care and 
caution cannot be taken to avoid injuries such as these during this 
period, as much loss and suffering may be saved thereby. 

Abortion may be looked upon as one of the greatest difficulties 
of this period.* Entire herds often lose their calves from this cause ; 
and it often ranges through large districts. Its causes are varied, 
and claim our attention. During the time animals are breeding, 
the imagination and senses are peculiarly susceptible of external 
influences. Of all the senses, probably that of smell is most ener- 
getic ; and thus we find effluvia, which at other times is disre- 
garded, is now peculiarly offensive. * In consequence of this, wo 
frequently find that after heifers have been kept in situations ren- 
dered disagreeable to them by such a cause, the system becomes 
so excited as to produce an abortion of the calf Some smells 
are much more exciting than others, and more prompt in their 
influence — such, for instance, as the smell arising from a newly- 
born calf or a foetus. I have known a heifer throw her calf (and 
the foetus not being found, for the tract of ground was large), and it 
BO affected the remaining fifteen, that within three or four days all 
had suffered abortion. An accident which causes a single cow to 
throw her calf may thus be the occasion of spreading it amongst a 
large number of its companions, in every other respect free from 
such attack previously. • 

It is also more frequent in some seasons than others, and cer- 
tain districts are also peculiarly liable to its appearance. In a 
moist climate — such as that of the west side of England, and espe- 
cially the south-western portion — cases are much moTe common 

* It is not BO common as in usually imagined, for cows which have once slipped 
calf continuing to do so afterwards. It altogether depends upon how it is brought 
about. If it arise from contagion from cows which have slipped their calves, the 
risk is no doubt ^eat ; but it is by far tbe gi'eatest risk if the cow is predisposed, 
or weak of constitution — when the generative organs are not only weak, but highly 
sensitive at the same time. On the other band, when it arises from accident— such 
as jumping, being gored, surfeit or indigestion, a chill, or water after being heated 
— 'Uiere is little fear of apprehending abortion, if ordinary precaution is exercised. 
■— J. D. 
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than in the drier districts of the east of England. No doubt this is 
excited and produced by the fungi which are found on our grasses, 
which appear to possess a power somewhat similar to, but milder 
than, the ergot of rye. I had on one occasion no less than twenty 
dairy cows and fifteen heifers under my care, and of these no less 
than thirty had previously slipped their calves during that season. 
The course I adopted was to stop breeding for twelve months, and 
in the mean time dispose of all that had slipped calf. I also had 
the buildings whitewashed, and other disinfectants were used. 
During the twelve months the ground was kept as clear as pos- 
sible of any but feeding bullocks. At the end of this period I was 
able to recommence breeding with safety and success ; but when it 
become so general, no other course appeared to be of any avail. Tt 
is by prompt attention to the first appearance that we have the 
best chance of success. 

If an animal has slipped her calf she should be kept as if suffer- 
ing from a contagious disease. Let all breeding stock bS kept avray 
from the field or shed in which it may have happened for a few weeks. 
If this cannot be done, and the building must be used, let quicklime 
and some chloride of lime bo used freely before the stock are al- 
lowed there. The animal will, of course, have been removed to a 
place by herself for further treatment. This will consist in washing 
the hinder parts with a weak solution of chloride of lime, and 
giving her^ Ib. or | lb. of Epsom salts, and a ^ drachm of powdered 
ginger. She should be fattened and disposed of forthwith, as 
she is almost certain to slip her calf again. I believe this 
is a source of great trouble, which breeders often bring on them- 
selves. A very choice heifer slips her calf from some accident, 
and she is retained to have one more trial, and, unfortunately, 
gives proof of the truth of the maxim, “ one infected sheep will 
taint a flock.” I know it is very uncongenial to our feelings to part 
with the favourites of our herds, but judgment must govern our 
feelings, if mischief is to be prevented. This is a disease in which 
half measures are perfectly useless ; the course of procedure here 
retires resolution and vigorous execution of the same. 

JEarl Spencer has published^ a number of most interesting ob- 
servations with respect to the probability of cows holding in calf 
for certain periods of time, and also of their producing live calves. 
His Lordship was thus able to calculate the probable number of live 
calves he might expect within certain periods. 

We may now assume that the heifer has been brought towards 
the period of her calving, which generally happens from about 
280 to 285 days from the time of conception. Lord Spencer has 
also aided us with a very extended series of observations, showing 
the influence which the sex of the calf has upon the time the cow 
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goes in calf. Lord Spencer adds, that no live calf was born earlier 
than 220 days, nor later than 313 ; nor was he able to rear 
any calf born less than 242 days. He considers any calf born 
earlier than 260 days decidedly premature, and any date longer 
than 300 days must also be consiaered very irregular. From 280 
to 285 days is the more general time, at which age the sex of the 
calf does not appear to vary much. Those calves which were born 
within the preceding five days were principally heifer calves, in the 
proportion of 3 to 2 ; whereas those which were delayed for the 
same time were principally bull calves, in the same proportion of 
3 to 2 ; and as the delay increases the proportion of bull calves 
increases, except when we come to those extreme instances of de- 
layed parturition, when the calves appear to be all female.* 

Wlien the period approaches for calving, the heifer should be 

P repared for it by keeping the bowels in healthy action and the 
looJ cool. With this view each heifer should have 1 2 ounces of 
Epsom salts, J drachm ginger, and ^ drachm of carraway seeds in 
ti)£ preceding week, and repeated if not found effectual in re- 
lieving the bowels.-!- With this preparation we may await the time of 
calving. The depression on either side of the rump-bone, together 
with, the appearance of waxy matter on the teats, are symptoms of 
approaching calving. Having provided the heifer with a convenient 
loose-box, she should be left to herself. When the labour-pains 
have been on her for half an hour or an hour, the man usually 
attending her may quietly examine the progress, and continue to 
do so every half hour subsequently, avoiding as much ns possible 
causing any disturbance to the animal. As soon as the calf is 
making progress towards delivery, let him carefully try if the calf 
is in a right position ; that Is, with its two fore-legs protruding, 
and the muzzle of the nose resting upon them. 

Having satisfied himself that all is right, let him give the heifer 
plenty of time for making a passage for the calf. It should be 
remembered that the bones of the pelvis have to yield for the pas- 
sage of the calf, and it is much safer to allow Nature time for 
effecting this herself, and in her own superior manner, rather than 
endeavour, by applying force to the calf, to make a passage by other 
aid. Much mischief arises by persons being in too much hurry 
about these mattei-s. The great point is to be assured that the calf 
is in its right position, and then give^the heifer every opportunity 
of aiding herself. When the fore-feet show themselves assistance 
may be given, but even then not with that violence which is so 

* The age of bulla influences in a very considerable degree the sex of cattle. Old 
bulls get heifer calves in the proportion of 3 to 2, and young bulls vice D. 

f Bran-mashes, with a very short allowance of fodder, is the best preparation be- 
fore calving. If anything else is required, 1 to lb. of molasses diluted in water 
may be given once a-day. If a cow has had a bad time, then 1 lb. of Epsom salts, 
along with 1 lb, of molasses, and i oa of ground ginger. — J. D. 
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often used. Excessive strength is quite needless, and is productive 
of much injury. A firm and steady pull at the fore-legs simply to 
prevent any return of the calf when the pains cease, and also to aid 
the calf forward when the pains return, will be of great service to 
the heifer, whilst an over-eager application of strength, often almost 
enough to carry the heifer away, is worse than useless. 

In cases of false presentation much suffering and loss will be 
saved by calling in a veterinary surgeon. I should prolong this 
report beyond its proper limits if 1 were to go into this branch of 
the subject. 

As soon as the calf is born, see that it can perform that new 
function of life — breathing. Up to this time this has not taken 
place, but now it has lost the warmth of the mother’s body, it 
requires another supply of heat, and this is produced by the process of 
respiration. Any film over the nostrils should be removed; and if 
the calf cannot draw breath, it should be done artificially by blowing 
down the throat, and the lungs, having once expanded, wfil probably 
continue to act. If the birth of the calf has been tedious, it may*be 
much exhausted. In such cases, a little gin and peppermint may 
be given in some gruel, but if it can be avoided with safety to the 
calf, it is preferable to do so. The calf should now be drawn to 
the heifer^s head, and she will amuse herself by cleaning it. Shortly 
after, some warm gruel should be given to the heifer, and followed 
by a bran-mash ; but if she appears much exhausted, the gruel should 
be given quickly. In cases of protracted labour, thirst should never 
be allowed to continue, but occasional draughts of warm and thin 
gruel may be advantageously given. 

Having traced the proper management of cattle from the period 
of birth until they have produced a successor capable of following 
a similar course, I shall proceed to notice — 


THE MANAGEMENT OF COWS AFTER BREEDING. 

After the delivery of the young calf, our management of the dam 
must be of a preventive rather than a curative character. The cow, 
having been refreshed by the bran-mash and gruel given, may be 
safely left for a time quiet and undisturbed. In the course of two 
or three hours she should be drenched with 12 ounces or a pound of 
Epsom salts, mixed with 1 drachm powdered ginger, and 1 drachm 
carraway seeds. If she has had an wnusually had time^ it will be 
desirable to give it rather sooner, and combine with 4t one of the 
following fever powders, consisting of — nitre, 2 drachms ; digitalis, 
^ drachm ; tartarised antimony, ^ drachm. These are calculated to 
check any tendency to fever in the system; for it must be remem- 
bered that the heifer has undergone a very severe strain upon the 
system, and the appearance of inflammatory action is therefore to 
be guarded against. The fever powder should only be added after 
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cases of difficultly In which the animal may have suffered badly; 
for, In ordinary cases, the former drench will generally be found 
sufficient. 

The after-birth (ov placenta) will probably be thrown off within 
twenty-four hours, but it may remain several days. The appear- 
ance is the greatest annoyance, for it does not seem to inconvenience 
the animal. It is better to avoid the removal of it by hand, although 
this must be done if it appears to cause irritation and inflammation. 
A small weight is often tied to the after-birth, if it is not thrown off 
in proper time, and this gentle pressure tends to its removal. Many 
arc in the habit of giving irritating and exciting cleansing drenches, 
which are productive of much harm. If anything is given, probably 
a pint of good ale in some gruel is as good as anything. The object 
should rather be to prevent all further excitement, and to quiet the 
system as much as possible. 

The drop after calving is one of the earliest and most serious 
attacks to which the cow is subject. Here, however, is a case for 
the attentive care of a veterinary surgeon, and no time should be 
lost in securing the same. 

Attention should also be given to the state of the udder and the 
flow of milk. In some ca'ses the udder feels hard and lumpy. 
This requires gentle friction, with some softening ointment, such as 
elder-flower ointment. If this friction be repeated two or three 
times a-day, and the calf allowed to suck imiMcdiately after, it will 
probably become supple in a short time. Many persons allow the 
calf to run loose, and suck the cow at liberty, and in sliglit cases 
this generally answers. The udder must still be watched, and if 
not relieved by this plan, it should be rubbed by the hand as before 
directed. Warm fomentations are useful, but unless care is taken 
there is some danger of catching a cold afterwards, thus only in- 
creasing the original evil. These warm fomentations should always 
be followed by the use of some lard or elder ointment, which lessens 
the risk of inflammation. Any sudden loss of the milk, or any 
great decrease in its quantity, must be carefully attended to, for 
there is always risk to the animal. Cloths soaked in warm water 
must be applied to the udder, and one of the fever powders (p. 334?) 
given to the cow, together with a dose of Epsom salts. The return 
of the milk will be the first sign of improvement, and this should be 
drawn off as fast as it comes into the udder. The drench recom- 
mended above may be generally ^ven to cows when the milk 
lessens, because this almost always arises from inflammatory action 
in the system. 

Soreness of the teats is often observed in co'Vi^s, and if neglected 
has a tendency to injure the temper, for the painful handling is 
almost sure to make them kick ; and if the cause is not remedied, 
they become bad-tempered and permanent kickers. Any soreness 
should have immediate attention, and the following ointment is 

TRANS.— JULY 1860. 2 B 
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very purifying and healing. It should be applied to the teats after 
the cow has been milked, and the part washed before the next 
milking : — Melt together 6 ounces of lard, and 2 ounces of bees’- 
wax, and 3 ounces of olive-oil ; and, as they cool, rub in 2 ounces 
of sugar-of-lead, and 2 drachms of alum. These substances should 
be finely powdered, and well mixed together before adding to the 
melted lard. 

The early precautionary measures having been taken for the 
preservation of the cow's health, we may presume that she is pro- 
gressing favourably, and rearing her calf. After a few weeks she 
will again come into season, and be ready for taking the bull. This 
time, however, we shall be comparatively free from those difficulties 
which attended us at this stage previously; for, having once pro- 
duced a calf, the animal becomes more adapted for doing so again. 
Should any difficulty arise in this respect, we cannot adopt the usual 
remedies as freely as before; for now we must remember that we 
are dealing with an animal producing milk^ upon whicluthe calf is 
dependent. Besides this, any imprudent step which checks the milk 
is always felt by the animal when the same period returns, therefore 
the loss of the cow's milk would depreciate her subsequent value. 
But the greatest danger from the loss of milk is upon the animal 
lierself ; for if the milk-glands cease to act, the effect on the system 
is most dangerous. I should, in any case of difficulty, adopt the 
plan of using the bull twice, as before recommended, in preference 
to any other plan; and this will be found almost always to over- 
come the difficulty, especially if she is put to the bull when first she 
appears ready. 

When the cow is far advanced in calf, it is necessary to stop 
milking her, in order that the entire nourishment of the system may 
be shared between the growth of the calf and in giving fresh vigour 
and strength to the dam. It is usual to give two months’ rest, but 
with high-bred stock, which do not nourish their calves very well, 
three months is decidedly better. We thus divert the nourishment 
which would be drawn away as milk, and the result is a great im- 
provement in the calf, the cow is prepared for the delivery of her 
calf, and the subsequent flow of milk is improved. In the later 
months the calf requires a very considerable amount of nourish- 
ment, and, when a well-developed animal is sought for, we should 
encourage its formation by drying up the milk. 

It now remains for me to notice the mode of feeding, and system 
of management, to be adopted whilst producing milk. I shall pre- 
sume that the calf is bom in one of tne early months of the year, 
and from this period the cow will be kept in a comfortable building 
until the grass is ready in the spring. Moderate exercise is desir- 
able, if it can be given ; still shelter is even more important ; but 
their combined influence is best. Many have not the opportunity 
of giving exercise under shelter, and frequently cows are put out 
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into an adjoining field for an hour or two during the day; and 
instead of their taking exercise, they stand and call for their release 
from the cold. When thus turned out from warm and ill-ventilated 
cow-houses, as is too frequently the case, they suffer much more than 
when kept in healthy and moderateljr-sheltered boxes or stalls. 

It should bo remembered, that whilst too much warmth weakens 
the animal, and renders it more subject to disease, the opposite 
extreme of cold draws upon the food for supplying additional heat 
to the body, and consequently less remains to yield cream. It is 
therefore economical to shelter a milking animal from the cold; 
but at the same time we must not economise heat to the prejudice 
of the health and comfort of the animal. We may take it as a rule 
that, so far as we can promote the health and comfort of the animal, 
so far shall we succeed in rendering the cow more competent for 
the support and development of her calf. 

The food of the cow during this period claims our notice; for we 
can exercise great control over the milk by regulating the food 
from which It is produced. Succulent food, such as mangold-wur- 
zel, and brewers^ grains, &c., always produces a large quantity of 
milk; but it is not quantity alone which is important to the calf. 
The quality is the chief point for this use ; and here we find good 
hay and linseed-cake showing themselves in a very marked manner, 
and producing a much larger produce of cream. If, however, 
the requirements of the dairy render the production of cheese de- 
sirable, we have to look at the quantity of curd produced ; and 
here we shall find the importance of exercise, ana such food as 
clover, hay, or vetches. If, in such a case, artificial food is given, 
bean or pea meal would be the best for producing quantity of 
cheese, but the addition of linseed-cake to the food would very 
much improve the quality of the cheese. Here, as in many other 
instances, the object in view must determine our course of manage- 
ment, for the food must contain the materials we want, — whether it 
is water to give quantity, or rich oily matter to produce cream, or 
highly nutritive matter to yield cheese, — for they cannot substitute 
each other in their modes of operation or uses. 

It is also worthy of comment that, whilst exercise has a tendency 
to increase the quantity of cheese, it deteriorates from its richness. 
Hence we find our richest cheeses are made from strong and fertile 
land, where the cows take only a moderate degree of exercise, whilst 
those hilly farms, which render more active search for food neces- 
sary, give proportionately more cheese, but it is of inferior quality. 
Exercise cannot fail to use up, by respiration, a certain quantity of 
carbonaceous matter, which would otherwise be appropriated to the 
milk; and it is simply a question of the supply of oily matter being 
decreased on poorer land, by being used for another function of the 
body which exercises a prior claim. This would lead one to anti- 
cipate that, for the promiction of cream, our stall-fed cows would 
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be superior to others, whilst, for a cheese dairy, a greater amount 
of exercise is desirable, and the practice of our dairy district strongly 
confirms such* an inference. 

I have thus endeavoured to bring before the reader the leading 
points connected with the breeding of cattle. I have traced the 
calf through its successive stages of growth until it has produced a 
successor capable of again performing the same circle. I have 
noticed the management most desirable for these several periods, 
and the principles upon which such practice is based, together with 
the diseases to which each age is peculiarly liable. There is no 
branch of rural economy of greater importance to the interests of 
agriculturists. It is a subject which demands our careful attention, 
and it will reward our zealous endeavours to make the functions of 
animal life subservient to our requirements. 


ON PARALYSIS IN LAMBS ANI> SCAB IN SHEEP.* 
By Profe->‘^oii Dick, Veterinary College, EcliuLurgh. 


PARALYSIS IN LAMBS. 

At the Monthly Meeting of the Societj?^ on the 15th December 
1 858, I read a communication on the subject of Stomach or Grass 
Staggers in Horses, which had prevailed to a great extent during 
the previous summer and autumn, and I am induced to resume 
this subject in consequence, not only of the recurrence of the dis- 
ease in horses, but from the occurrence of a similar disease in cattle 
and sheep, or more especially in lambs, in many parts both of 
England and Scotland. Early last summer, Professor Goo dsir was 
consulted as to the cause of so great a number of lambs becoming 
affected with paralysis of the hinder extremities, and I also had 
communications on the same subject. Among others I had a letter 
from an old pupil of mine, Mr Waldie, residing, and in practice, at 
Jedburgh, in which he states, — 

I take the liberty of writing you regarding a disease that is attacking a number 
of lambs on a farm in this district. The disease is a kind of paralysis, or rather a 
want of nervous energy. A weakness in the back comes on suddenly, and gradually 
increases ; they tumble over when suddenly approached, and when they get away, 
drag their hind legs. They are generally in good condition when seized, but gradu- 
ally pine away to poverty if allowed to go on. I may state that the disease has been 
prevalent on several hums in the district. In similar circumstances it happens after 


* This article formed the address at the Monthly Meeting of the Society, 11th 
April 1860. 
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the land baa been limed, and goes off again when the lime begins to get exhausted. 
The land where it prevails is the sloping land from the vale of the Teviot, and it is 
dry. The soil is a mixture of sand and red clay, wdth a strong red clay subsoil. The 
farms whore the disease has been prevalent have, with one exception, a freestone 
bottom. 

A short time after the receipt of this letter, Professor Goodsir 
called on me, and as he had had one or two lambs sent him, with 
an offer of others, I requested him to obtain one or two for obser- 
vation and experiment. Professor Goodsir accordingly got two 
sent me, one from East Lothian, and the other from Mr Monro, 
Fairnington, Kelso. The latter came on the 4th July, the other 
some days previously. The first was quite paralysed in the hind 
legs, the other was comparatively slightly affected. They were 
both put under treatment by first clearing out their bowels by a 
dose of common salt (which was occasionally repeated), and after- 
wards sulphate of iron, given in doses of one or two drachms daily, 
and one dose afterwards given night and morning. The first, which 
had been under treatment previous to the other arriving, appeared 
to be rapidly improving, but afterwards relapsed, although the 
medicine was continued, and completely lost the power of using 
its hind legs. The other, on arrival, was put under similar treat- 
ment ; two ounces of common salt were given, dissolved in water, as 
a purgative ; and when her bowels were cleared out, two drachms 
of sulphate of iron were given night and morning ; and this animal 
gradually recovered. They were both fed on clover grass, and 
after it was consumed, on the best clover hay. They were both 
kept on till November, in order that my students might have the 
opportunity of seeing the symptoms and progress of the disease, as 
well as the post-mortem appearances, which were fully developed. 
The one belonging to Jlr Monro was sent home about the 12th 
December, and the other was killed, and a careful post-mortem 
examination made by Dr Young, one of my assistant lecturers, his 
department being Physiology and Microscopic Anatomy. After 
conversing with Professor Goodsir on the subject. Dr Young wrote 
out the following statement : — 

Notes on the Spinal Cord of three Lamhs, 

According to Profoesor Goodsir, the two spinal cords examined by him wore in 
a softened condition. The softening appeared to bp confined principally to the 
dorsal portion, and indicated itself by the slight collapse of the cutrsu^uce when a 
section was made through it. The cervical a»well as the lumbar portion was found 
to possess the normal degree of hardness. On making a microscopic examination of 
the softened portion, the nerve cells as well as the nerve tubes presented their usual 
appearance, no trace of any structural alteration being observable ; on the other 
hand there appeared to be an increase of the ill-defined granular matter, such as is 
always seen on sections of the cord. The granular matter alluded to floated in a 
quantity of fluid between the nervous elements, while the latter, as already men- 
tioned, were unaltered. In the lamb which I examined, and in which the disease was 
allowed, to run its course for a considerably longer period than those examined by 
Professor Goodsir, a different condition of the cord presented itself. Instead of 
being softened, it appeared to be unusually hard, and on making a microscopic exa- 
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minatioD; I found that, while the nervous elements, both cells and tubes, presented 
no visible structural alterations, a small quantity of a homogeneous tissue, which may 
be regarded as fibrous tissue, appeared to be situated between the nerve elements. 

In the absence of more extended observations, the following conclusions may be 
drawn The disease under consideration evidently consists of a subacute inflamma- 
tion of the cord, as shown by the effusion of fluid and deposition of granular amor- 
phous matter between its structural elements. As the disease became more chronic, 
however, the fluid would appear to be absorbed, and its place supplied by homoge- 
neous fibrous tissue. In other words, the functions of the spinal cord are destroyed, 
not by any structural alteration of the proper nerve elements, but by an inflamma- 
tory action of the connecting tissue. 

Along with the lambs sent to Professor Goodsir, there was trans- 
mitted a small quantity of the grasses taken from the fields in which 
they were pasturing, among which were found several plants of a 
poisonous nature, such as some of the ranunculus and hellebore. 
My assistant, Mr Strangeways, informs mo, that in a field in Wharf- 
dale, in the neighbourhood of Otley, in Yorkshire, he observed 
eight or nine lambs affected with this peculiar paralysis, and he was 
therefore induced carefully to examine the field, and iif doing so 
found a large quantity of the grass of the previous year full of 
ergot ; in another field in which were two of these lambs affected, 
he also found grass in the same state. He intended to have 
followed out his observations this year, but has been prevented by 
being appointed to lecture here. The subject, however, is one 
worthy of further research. 

Mr Brydon made some remarks on the subject when I read my 
•last paper to the Society, and in a letter I had from him, he informs 
mo that, in the district about Traquair, there are every season more 
or less cases of paralysis in lambs, but the greatest number in hot 
and dry seasons. He says, — 

I have examined numbers of thorn, and find the stomach to be the scat of the 
disease, but the brain and spinal-cord also affected. In the stomach of lambs on 
dissection I have always found a pultacious mass of wool, grass, clay, and milk, — 
badly nursed lambs are the most apt to become affected, as they arc most liable to 
take wool into their stomachs. When there is little or no milk on the ewe, the 
lambs suck the wool and swallow it, and at the same time taking grass before they are 
able to ruminate properly. It is also produced by rye-grass when they are further 
advanced, as in the months of July and August ; at that time good fat lambs often 
become affected by eating the tops of dry rye-grass, but there is then little loss, as they 
are quite fit for the butcher. 

From the facts stated Jiy Mr Brydon of the disease being most 
common in dry and hot summers, and from the observations of 
poisonous herbs discovered by Mr Strangeways, it appears most 

E robable that the disease is produced by the ergot on the grass. 

[r Finlay Dun has shown in his treatise that, as a poison, 
ergot affects the nervous system, producing, after a variable time, 
depression and paralysis,* more especially of the hinder extremities ; 
and the experiments of Dr Samuel Wright, to which also Mr 
Dim refers, corroborate that opinion. I think that, in all proba- 
bility, the disease is the effect of the poisonous influence of the 
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ergot, and as it must act on the ewe as well as the lambsj it is very 
probable that in those cases where the lamb is affected either at or 
immediately after its birth, the affection must have been occasioned 
by the influence of the poison upon the mother, especially as the 
power of the poison is not very active or immediate. 

From what has been stated, it will appear that something may 
be done as a means of prevention, and for this purpose I think it 
would be desirable to have a plot of young grass prepared every 
year, to turn the ewes and lambs on for a part of every day, or to 
give them a small quantity of linseed cake, as a means of clearing 
out the bowels, and thereby preventing the bad effects of any 
poisonous vegetable that may grow in the field. 

From the experiments I have made, as well as the investigations 
of others, I have come to the conclusion that the disease may be 
successfully treated, by giving, on the first appearance of it, a dose 
of common salt sufficient to purge the lamb, and to follow that 
with a tonic or stimulating treatment, the simplest of which would 
be the sulphate of iron, in doses of 1 or 2 drachms daily, or twice 
a-day, according to the severity of the case, with as much ginger 
and 2 oz. treacle; many other remedies might bo suggested, 
such as vegetable tonics, or even electricity, &c., but I think that 
which I have mentioned is the simplest, cheapest, and best. In 
some parts of the country this disease is called the louping-ill by 
the shepherds, as the lambs make frequent convulsive efforts to 
rise ; and I am of opinion that, while there is a close connection 
between these diseases, there is a marked distinction, inasmuch 
as in louping-ill there is evidently an affection of the brain as well 
as the paralysis of the limbs, while in the cases of simple paralysis 
the brain did not appear to be affected ; at least such was the case 
in the examples I had the opportunity of seeing. I am, however, 
of opinion that in both nearly the same causes produce these dis- 
eases, namely, the kind or quality and condition of the food 
operating on the digestive organs, and through them on the brain 
or nervous system ; and I am the more inclined to this opinion, 
from the result of a case of louping-ill which was sent to the college 
many years ago by Mr Steedman, Boghall, in which the animal 
completely recovered, and in the following season produced two 
lambs, after being put under the treatment which 1 have recom- 
mended. ^ 

This leads me to remark that too little attention is paid to the 
securing of proper food for sheep, and I have no doubt both loup- 
ing-ill and sturdy are materially increased by coarse and innutri- 
tions grasses, and want of proper sheds for shelter, of which there 
is proof in the difference of the prevalence of these diseases in some 
localities on the opposite banks of the Tweed ; on one side the 
grasses are coarse in many places, on the other side fine. Mr 
Brydon, V.S., Peebles, informs me of a case where a farmer near 
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Traquair, some years ago, had 20 per cent of sturdy, arising from 
keeping his hoggs on very bare pasture ; but now, by keeping them 
on belter pasture, and giving a poition of rape cake and a few 
turnips, for two years past sturdy has almost disappeared, even 
although the shepherds keep as many dogs as formerly. Mr Brydon 
remarks that he can find nothing so important as the means of 
preventing louping-ill and sturdy, as ploughing up hill pasture 
where that can be done, so as to get a good bottom of clover. In 
many parts, too, by a little care and trouble in irrigation, good 
meadow hay might be secured, and, this given daily to hoggs, with 
] lb. of rape or linseed cake, when grass is scarce, they would be 
kept in good health and condition 

It has been supposed by Kuchenmester and Siebold, two Ger- 
man physiologists, that if lambs are made to swallow tape-woim 
taken from the dog, they speedily become afiected with sturdy ; 
the ova of the tape-worm, getting into the cir(*ulation of the 
sheep, is deposited in the brain, and there becomes developed into 
the hydatid, causing sturdy. It would, however, require an im- 
mense quantity of the feculent discharge from two or three dogs, 
and that containing an immense quantity of tape-worm ova, to be 
distributed over a hill, to cause the sturdy to the extent of the 
number found affected. But I have been informed by Mr William- 
son, huntsman, St Boswells, of a curious fact, which goes far to 
contradict the notion of sturdy being produced in the manner these 
physiologists suppose. He says that he has a field near St Bos- 
wells, in which he exercises his pack of hounds, both young and 
old, up till the hunting season begins, after which it is pastured by 
sheep, and he has never heard of a sheep being attacked with sturdy 
there. The field, being well manured by the dogs" dung, produces 
rich pasturage, and this does not appear to produce any injurious 
consequences. 

The dryness of last summer, by producing a premature ripeness 
of the grasses, and over-ripeness rendering them astringent, appears 
to me, in combination with the ergot, to be the cause of the disease. 
As a means of preventing it, 1 would therefore suggest an allowance 
of linseed or rape cake, and to have a field of young clover in re- 
serve to turn them on for a portion of the day, so that the digestive 
organs may be kept in a healthy state. The necessity of this is 
shown by the following account of what Mr Dow, one of my 
students, saw at Amulree last September. At that time a great 
many flocks passed that place towards the south, all of which had 
a greater or less number affected with louping-ill. In one flock, 
consisting of 1400, there were twenty-six deaths before they left 
Amulree. Mr Dow took fourteen under treatment, of which twelve 
recovered. The treatment consisted in giving 3 oz. Epsom salts, J 
oz ginger, and 4 oz. treacle ; next morning, 2 oz. common salt 
with treacle ; and by adopting this treatment, he was informed that 
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they scarcely lost any others on their journey. On dissecting 
those which died, he found the third stomach filled with dry and 
hard fibrous grasses unchanged, and the plies of the stomach in- 
flamed. 


SCAB IN SHEEP. 

If I have not already exhausted your patience, I would wish to 
bring under your notice some communications I have received on 
another disease of sheep, viz., the scab, which shows the effects of 
ignorance and prejudice to a great extent both in England and 
also in Iceland. In October last, I received a letter and some other 
papers from Mr Lambert of Manchester, father of three of my 
pupils, giving me an account of a curious case which had taken 
place at Lincoln. ‘‘ A lot of twenty-nine sheep were sent to the 
market, nine of them were bad ones, some of them scabbed, the 
other twenty very clean, and 48s. per head was refused for them. 
The policeman took the nine from the man Iiaving charge of 
them in the market. The person in charge immediately started 
for home with the twenty sound ones. When he had gone a dis- 
tance on the road, the constable overtook liim on the highway, and, 
seizing the twenty sheep for which c£M8 had been refused, they 
were all destroyed. The owner, Mr Copland, was fined £ 20 , 
and could get no redress.'' He was summoned before three of 
the magistrates of Lincoln, and condemned under the Act for the 
jircventioii of the spread of the sheep-pox (variola ovina) in 1848, 
but which was not intended to apply to scabbed sheep. The only 
Act which has ever been passed respecting the scab in sheep is the 
38th George III., cap. 6o, which does not prevent, and was never 
intended to prevent, the sale of scabbed sheep, but merely attaches 
penalties to knowingly and wilfully stocking commons and other 
open and unenclosed places with scabbed sheep, and so spreading 
the disease. Mr Copland consulted Professor Symonds as to the 
non-identity of the scab and small-pox in sheep, and the following 
is his opinion in answer to the questions put to liim : — 

1. Do you happen to know whether it was intended by the legislature that tho 
Act iu question (11 & 12 Viet., cap. 107) should or should not extend to sheep 
affected with the scab 1 

Ans. The Act was not intended to apply to anij disease save and except tho 
small’pox in sheep. In tho passing of the Act, the words, “ or any disorder of the 
like nature,” oxen, bulls, cows, calves,” “either of such disorders as aforesaid,” 
&o. &c., were omitted to be struck through. Small-pox is a disease specially belong- 
ing to sheep, and not affecting other animals. Small-pox ceased entirely iu England 
about throe years atlor the passing of tho Act, and it has had no existence in this 
country since that time. 

2. Is the scab in sheep ** a disorder of the like nature ” T^ith the disorder known 
or described as the sheep-pox, or the variola ovina, mentioned in the Act 1 and if 
not, in what respect and to what extent does it differ { 

A ns. Scab in sheep is not of the like nature as the sheep-pox, nor docs it bear 
any resemblance to that disease ; it is a disease which dei)end8 upon tho presence 
of acari or mites on the skin, is entirely local, and, although it produces loss of oon- 
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dition in the animal affected, docs not otherwise deteriorate the quality of the fledi ; 
scab-sheep are, consequently, fit for food. Small-pox is a constitutional disease 
highly infectious, very destructive to life, and renders the fiesh of the animal imfit 
for food.-“(Witli reference to the symptoms, both constitutional and local, of the 
bheep-pox, see Symonds On Variola Ovina.) 

8. Is not the scab frequently met with in sheep, and docs it not admit of a perfect 
and ready cure ? 

Ann. Scab is a disease of frequent occurrence among sheep. Animals having been 
badly kept, and exposed to wet and changeable weather, particularly if long-woolled 
sheep, are thereby rendered more susceptible of the infection ; its communication 
from one animal to another depends upon the acari travelling from sheep to sheep. 
It admits both of a perfect and ready cure ; the longer the disease has existed, the 
more difficult it is to eradicate. 

4. Are sheep slightly affected with scab considered, unfit for food?— (See replies 
to second question.) 

Professor Syraonds further remarks as follows : — 

Had small-pox existed in this country, and supposing the animals in question 
to have been affected therewith, then the order by the magistrates for their destruc- 
tion being accompanied by a power to dispose of the skins, would liavo been an 
effectual means of extending the disease to other sheep — the virus of that disouso 
being located in the skin. No two disoases aftecting the same animal can difier 
more from each other than scab and smoll-pox, and never was it intended by the 
legislature that the A.ct should apply to any other disease save and except the 
small-pox, or diseases of the like nature, supposing they had existence ; there are 
none, in fact. 

The opinion of counsel was taken, and it proved to be so much 
in favour of the Act of 1848, including within its provisions scabbed 
sheep, that Mr Copland is left without a remedy for the injury 
done him. It is clear from what Mr Symonds says, that the 
legislature did not Intend to include scab. It therefore appears to 
me that the Society ought to look into this Act and get it amended, 
otherwise it may happen that some other parties may have sheep 
seized and destroyed in far greater numbers on some future occa- 
sion ; and as I agree with Mr Symonds that the flesh is not in- 
jured by scab farther than that the sheep are prevented from 
thriving owing to the irritation it produces, and as the disease can 
readily be cured, such wholesale destruction ought not to take 
place. If ignorance, prejudice, and fanaticism were allowed to pro- 
ceed, as has been the case in Iceland, wholesale, we might soon 
have our hill-stocks thinned, and our supply of mutton materially 
abridged. I may here give you an account of what took place 
nearly two years ago in Iceland, from commuications I have had 
from R M. Smith, Esq., regarding this disease, during 1857-8: — 

A disease had existed among the sheep throughout that country for some years, 
caused very probably by pasturing too many on the scanty herbage, increased, no 
doubt, by the long winter of 1866-7, and the want thereby of sufficient food ; but 
the wise men of Iceland thought otherwise, being of opinion that it was a disease 
imported into the island, not only incurable, but so contagious, that when any dis- 
ease was found in a fiock, the whole must of necessity become diseased. 

At a meeting of the Althing, or Parliaraont, held every two years at Reykjavik, 
the capital, in June 1867, there being twenty-five representatives present, it was 
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moved by ono of the members, and put to the assembly,— That wherever throughout 
tho country the disease showed itself among the sheep, the whole flock should be 
shot down. After several days of hot debate, this extraordinary proposition was 
carried by a majority of 21 to 4. In vain the minority protested, and the governor, 
the inspector of physicians, and one or two others, desired that tho usual appeal 
should be made to the King of Denmark, maintaining that the disease was curable. 
It was ruled that this was a matter for homo legislation and immediate action, and 
therefore the order for extermination was given. The sub-governor of tho North, 
fired with zeal for the cause, had already commenced the work of destruction. The 
sub-governor of the West, only a little less tardy, willingly lent his aid ; and even 
in the south and cast of the island, the people, by a mad infatuation, joined in the 
crusade, and a number, estimated by some at not less than 40,000, and by others 
oven at 60,000, wore destroyed. The result of numerous inquiries as to tho number 
of actually diseased sheep - among the number thus shot down, gives an estimate 
not exceeding 9,000 to 10,000. 

Tho number of sheep in Iceland, calculated from tho returns of a small tax levied 
on the proprietors, is 400,000, but the number is supposed to be somewhat lai’ger. 

The number of inhabitants is about 70,000. 

The nature of the disease having been fully explained to you by tho veterinary 
doctors who were sent out from Copenhagen by the Government early this year, I 
need say nothing on that subject. 1 met those gentlemen in different parts of Ice- 
land, labouring to overcome the mad frenzy of tlie people, by getting them, under 
their directions, to euro the sheep. In this they have succeeded to a great extent. 

From tho physician-inspector at Reykjavik, I have just received a letter, in 
which he says, — “ The sickness amongst the sheep has lessened very much, and tho 
ciired sheep are stronger than before. I have, therefore, won my battle. The 
Veterinary Council at Copenliagen has declared that 1 was quite right, and that the 
governors of tho north and west of Iceland were quite wrong.” 

It is an open question whether, by curing tho disease, and keeping the same num- 
ber of sheep on the scanty pasture, or by killing sound and diseased alike, and 
thus reducing tho number, the discastJ would have been m > e permanently eradicated, 
and one for you to determine. There can be no doubt of this, that the number 
might have been reduced with gain, not loss, to the country. Take the 40,000 sheep 
destroyed, and left necessarily where they fell, at 28. 6d, a-heud, is £5000 ; or 30,000 
apparently sound sheep at Ss. a-boad, or £7500, w^hich is a low estimate of the 
value, as freight could bo had to Scotland for 3s. to Ss., the latter by steajner, in- 
cluding hay. — Yours truly, 

R. M. Smith. 

5th January 1859. 


From tho conversation I had with tho two veterinary doctors 
who visited me, after arriving at Leith, on their route back to 
Denmark, I learnt that the disease witli which the sheep liad been 
affected was the scab, and that they found it curable by the ordi- 
nary remedies. It is very probable, as Mr Smith suggests, that 
the remote cause of tho disease was weakness from the want of 
proper nouribhment. At the same time there is no doubt it is con- 
tagious, as it depends on acari, which readily escape from one 
sheep to another ; but these are readily destroyed by the ordinary 
and well-known dressings, and a cure effected ; hence the absurdity 
of such wholesale destruction. 
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PROCEEDINQS IN THE LABORATORY. 

By Pbofbssob Andkbbon^ M.D., Chemist to the Society. 


ON THE COMPOSITION OF THE TURNIP AT DIFFERENT PERIODS OF ITS GROWTH. 

{Continued from ^agt 320.) 

In the fourth stage of its existence, the constituents of the turnip 
were divided between the leaves and bulbs in the following pro- 
portions : — 

Water, 

Albuminous compounds, 

Other organic matters, 

Ash, 


Nitrogen, 

Peroxide of iron, 
Lime, 

Magnesia, 

Potash, 

Soda, 

Chloride of sodium, 
Phosphoric acid, 
Sulphuric acid. 
Carbonic acid. 
Silicic acid, 


Leaves. 

Bulbs. 


12,392 lb. 

41,621 

lb. 

307 „ 

467 

ft 

1,048 „ 

2,996 

» 

263 „ 

917 

» 

14,010 „ 

46,990 

>» 

49.2 

73.2 


7.03 

12.69 


17.81 

111.14 


86.16 

45.58 


40.76 

267.04 



62.54 


46.91 

88.12 


20.82 

93.17 


86.69 

119.84 


38.80 

98.48 


9.48 

28.50 


268.40 

917.00 



The changes which the crop has now undergone are not less 
remarkable than those which have occurred during the previous 
periods of its growth. It is more especially noticeable that the 
leaves, in place of increasing, have actually made a retrograde 
movement, having lost in weight nearly 10,000 lb., and exactly 
one-tenth of this quantity of solid matters. This diminution, at 
first sight very inexplicable, is no doubt chiefly due to the decay of 
the outer leaves of the plant, which always occurs in autumn, and 
in this case had taken place to a very marked extent during the 
broken and unsettled weather, with pretty severe night frosts, 
which preceded the collection of the plants. It is possible, also, 
that it may depend, to some extent, in the transference of part of 
their solid constituents to the bulbs. The period of active growth 
having come to an end, a portion of the sap, which previously circu- 
lated through the leaves, may be withdrawn from them.* It is impos- 
sible to submit this view to actual prdbf ; but, at all events, it draws 
some support from the slight diminution in the per-centage of water 
contained io the leaves* The bulbs during this period were ad- 
vanced with i^arkalde rapidity, and gained no less than 27,990 
lb., or at tfa^^e of 799 lb. per diem, containing 73.4 Ib. of solid 
matters, wfira, however, the loss of weight of leaves is taken into 
account, the absorbed increase of solid matters in the whole^ plant 
was at the rate of 44.8 per day. which is only about one-third of 
the daily gain during the preceding period. 

TRANS.— JULY 1860. 2 0, 
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It was my intention to have prosecuted the investigation of the 
turnip during the remainder of its growth, and more especially to 
have traced the changes occurring during the production of its 
flower and seed. Unfortunately-, however, I was prevented doing 
so, because, very soon after the last specimens were taken, the crop 
was sold, and at once cleared off the ground to make way for winter 
wheat ; and as the plot selected for my experiments — on the ground 
of its being suitable in point of soil, appearance of crop, &c. — hap- 
pened to be near the centre of the field, it was impossible to pre- 
serre it, and the crop was removed along with the rest. A small 
plot might have been retained in the corner of the field ; but as the 
turnips there had been sown some days later than the rest, and as 
from other circumstances it could not be considered to represent the 
average, I resolved, after mature consideration, to discontinue my 
experiments at this point — the more especially as they Include the 
most important part of the history of the crop in an agricultural 
point of view — and to trust to some future opportunity to fill up 
what has been unavoidably left incomplete. 

It now remains for me to discuss the observations contained in 
the preceding pages — and, first, as to the produce. The season, 
on the whole, was unfavourable to the turnip, having been unusually 
dry in many parts of the country. The neighbourhood of Kirkin- 
tilloch, however, did not sufler to so great an extent as many other 

f daces ; and the field in which my experiments were made lying 
ow, the crop, though not excessive, was fair, and above the aver- 
age of the whole of Scotland, as deduced from the agricultural sta- 
tistics collected some years since. On the experimental plot it 
amounted to 20 tons 10 cwt. per Scotch acre, or 15 tons 8 cwt per 
imperial acre. The produce over the whole field was 19 tons per 
Scotch acre. The difference is duo to the fact that, though the plot 
when selected at the time of thinning appeared a perfectly fair aver- 
age of the field, it afterwards showed a slight superiority. It will 
be readily understood that it is impossible at an early stage of its 
growth to select a part of any crop as the average which may not 
afterwards turn out very differently from what was expected. In 
this case, indeed, the difference is inconsiderable ; and as all the 
analyses and calculations refer to the one plot, they are strictly com- 
parable, and represent the successive stages of a crop which reached 
20^ tons per Scotch acre. 

In examining the composition of the turnip at the four successive 
stages, a very remarkable uniformity is observed in all except one 
particular. In the third stage a great diminution appears in the 
per-centage of albuminous matter in the leaves. This is so great 
that I cannot doubt that an error has crept in here; but, unfortunately, 
the remainder of the leaifes had been incinerated for ash before it 
was discovered, and I was therefore precluded from repeating the 
determination of this constituent. I have given the result as ob- 
tained, although I do not venture to draw any conclusions from it. 



PBOCBBDINGS IN THE LABOKATORT. 


371 



90.50 1.18 6.33 1.99 33297. I 366. 2396. 73.4 i 58.6 36792. 639. 
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In order to place the progress of the crop more clearly before 
the eye, 1 have arranged the results of my experiments, reduced to 
the imperial acre, in the precedmg table. In examining this 
table we observe, in the first place, that the leaves and bulbs form 
in many respects a remarkable contrast. At the first stage of 
their development, the former contain less than 8 per cent of solid 
matters, which gradually increases up to above 11^ at the last 
stage. On the other hand, the roots at the first stage contain by 
much the largest quantity of solid matters, the per-centage being 
nearly 19, but it rapidly falls to about 90, at which it remains 
nearly constant daring the remainder of the season. The diminu< 
tion in the solid matter is connected with the development of the 
bulb, and the accumulation of the cellular tissue in it. At the first 
stage the roots were slender fibres, penetrating pretty deeply into 
the soil ; but at file second stage they had expanded to an inch or 
more in diameter. The changes in the quantity of albuminous 
compounds is still more remarkable, for they fidl from 6.31 to little 
more than 1 per cent, at which they remain during the whole of 
the subsequent growth of the crop. The leaves at first contain 
little more than a half per cent of ash, which, however, soon rises 
to three times that quantity, and thereafter remdins uncban^d. 
In the case of the roots an opposite resnlt takes place, for at weir 
first sta|^ they contain 3.34 per cent of ash, which in the second 
stage diminishes to one-fourth of that quantity, but agam rises 
gradually, and at length reaches about 2 per cent. 

When the gain in weight per acre is considered, it is obvious 
that the plant commences its growth by developing its leaves, 
which advance with extraordinary rapidity during the period of 
most active growth, and most rapidly during the second period. 
In the third stage, their daily progress is somewhat smaller ; and 
during the last, when the bulbs advance most rapidly, there is a 
positive diminution in the weight of leavea The bulbs, on the 
other hand, advance comparatively slowly during the second stage, 
and the rimidity of their daily gain increases up to the end of their 
growth. In the fourth period, they weigh about 2^ times as much 
as in the third, and 13 times as much as in the second. 

The composition of the ash also shows some interesting changes. 
They will oe most readily rendered apparent by the follomng 
table ; — 
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Tabls giving the Psb-Cbntaoe Comfobitioiv of the Ash of the Leates and Bulbs 
of the Turnips at the different Stages of Growth. 


Lbavbb. 



1st Stas*. 

Peroxide of iron, . 



5.27 

Lime, . • • 



22.12 

MagDe8i(^ • « 



5.97 

Potash, . . 



10.89 

Soda, • 



0.22 

Chloride of sodium, 



11.88 

Phosphoric acid, . 
Sulphuric acid, . 
Caihouic acid, 



11.02 



9.58 



14.01 

Silicic acid, • 



9.86 




100.00 

BCLBt. 




Peroxide of iron, . 



5.85 

Lime, . 



12.49 

Magnesia, . 



8.88 

Potash, 



19.69 

Soda, • . • 



4.27 

Chloride of sodium. 



8.68 

Phosphoric acid, . 
Sulphuric acid, . 
Carbonic acid. 



11.45 

9.62 



10.74 

Silicic acid, . 



9.54 




100.00 


2d stags. 

Sd stags. 

4th stags. 

2.87 

2.26 

2.67 

14.61 

13.05 

6.76 

6.99 

7.89 

13,73 

17.22 

23.80 

16,47 

2.78 

... 

• •p. 

11.54 

14.9*6 

17.81 

12.29 

10.46 

11.82 

15.64 

12.88 

13.93 

13.04 

12.96 

14.78 

8.02 

2.74 

8.58 

100.00 

100.00 

100.00 






2.24 

1.89 

1.87 

8.66 

8.65 

12.12 

4.09 

4.00 

4.97 

82.29 

29.21 

28.03 

10.02 

5.02 

6.82 

7.76 

8.97 

9.61 

12.22 

11.09 

10.16 

9.25 

16.68 

18 07 

11.08 

12.86 

10.74 

2.55 

2.78 

8.11 

100.00 

100.00 

100.00 


Taking the individual constituents, it is to be observed that the 
per-centage of lime, which is larger in the early stage of growth of 
the leaves, steadily diminishes until it falls to less than 7 per cent, 
or one-third of its original proportion, while magnesia increases as 
the plant advances towards maturity. Potash, forming at first 10 
per cent of the ash, rapidly increases, and then again diminishes, 
m the last stage. Chloride of sodium (common likewise in- 
creases, while phosphoric and sulphuric acids remain nearly the 
mne at all penods. In the bulbs, on the other hand, lime oimin- 
ishes during the middle sta^s, and at the end rises to its original 
proportion. Magnesia, which amounts to 8 per cent i^t the period 
of thinning, falls to about half that quantity, and retains this pro- 
portion unchanged to the close of the growth of the plant Potash, 
which at first amounted to only 19.59 per cent, increases at once 
to upwards of 30^ and afterwards undergoes a slight diminution. 
Phosphoric acid is nearly constant throughout the whole season, 
and sulphuric acid shows a slight increase in the two last stages. 

Much more instructive, however, is the consideration of the 
absolute weights of those different substances withdrawn from the 
acre of land, whidi is given in the following table : — 
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Table giving the Actual Quantities of each Substance contained in the Ash of 
the Turnips growing on an Imperial Acre of Land at the Four different 
Periods of its Growth. 


Peroxide of iron, 



1 st Stage, 
grains. 

601.6 

fid stage, 
lb. 

6.86 

8d stage, 
lb. 

8.44 

4th stage, 
lb. 

6.60 

Lime, . 



2105.8 

84.92 

48.84 

14.24 

Magnesia, . 



668 8 

16.68 

27.64 

28.92 

Pota**!!, 



989.1 

41.16 

87.24 

82.60 

Soda, . 



20.9 

6.64 

• •• 

... 

Chloride of sodium. 



1082.4 

27.66 

67.60 

87.62 

Phosphoric acid, . 



1068.0 

29.40 

8.9.08 

23.84 

Sulphuric acid, . 



911.0 

87 40 

48 20 

29.36 

Carbonic acid, 



1838.6 

81.16 

48.52 

80.04 

Silicic acid, 



93.88 

7.20 

10.32 

7*62 

Bulbs. 

Peroxide of iron, 


r 

89.8 

0.56 

2 04. 

10.08 

Limo, . 



208.9 

2.12 

12.60 

88.92 

Magnesia, . 



132.8 

1.00 

5.88 

86.44 

Potash, 



828.0 

8.00 

43.12 

205.64 

Soda, . 



70 9 

2 48 

7.40 

60.04 

Chloride of sodium, 



144.0 

1.92 

18.24 

70.48 

Phosphoric acid, . 



191.6 

8.02 

16.36 

74.62 

Sulphuric acid, . 



160.8 

2.30 

24 60 

95.84 

Carbonic acid, . 



181.9 

2.76 

18.24 

78.76 

Silicic acid, . 



165.6 

0.63 

4.54 

22.80 


Directing our attention more particularly to the substances con- 
tained in the bulbs, which have a greater importance as being the 
part actually removed from the soil, we cannot fail to be struck 
with the extraordinary rapidity of increase during the last stage. 
In the thirty-five days which elapse between the third and fourth 
analyses, the quantity of lime and soda has increased sevenfold, 
magnesia sixfold, potash and phosphoric acid fivefold, and sul- 
phuric acid fourfold. Of course the quantity removed from the 
soil has not advanced in so rapid a ratio, because the leaves have 
diminished greatly in weight during the last stage, but still the 
quantity absorbed has been extremely large, the plants having 
within that period absorbed 198 lb. of potash, 43 of phosphoric 
acid, and a proportionate quantity of their other constituents. 

A minute examination of the preceding tables opens up many 
important considerations bearing upon the question of the nature 
of the manure applied to turnips, it is scarcely necessary to ob* 
serve, that the view commonly taken regarding the rationale of 
the use of all manures is, that they must supply those substances 
which the plant especially demands, and which the soil offers 
to it in smallest quantities. The truth is, however, that when we 
come to look at the manures which are most commonly employed, 
we find that they consist mainly of ammonia and phosphoric acid, 
and that those substances invariably produce a marked and uamis^ 
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takable effect on the crops to which they are applied, while all 
the other substances, so far as our present experiments go, are 
very uncertain, and often quite ineffective. This is particularly the 
case with potash, which, though sometimes producing a very 
striking effect, has generally proved altogether useless ; and yet, if 
we were to draw our conclusions from tb^e composition of the ash 
of the turnip, we should be led to draw the conclusion that it 
ought to be the most essential constituent of any manure applied 
to it. It is notorious, however, that potash compounds are not 
used as manure for the turnip, and that guano is nearly, and 
superphosphates altogether, devoid of that substance. We are 
forced, therefore, to admit that the composition of the ash is not, 
at least as far as our present knowledge goes, a guide to the sub- 
stance or substances to be especially selected as manures, and we 
return to the old statements of the prepondes|plg importance of 
ammonia and phosphoric acid. No doubt tl4v other substances 
must all be useful, because they serve to maintain the supply 
necessary for the continued fertility of the soil ; but as far as 
the effect on the crop to which they are applied is concerned, 
they seem to have little influence. At the present moment it 
must be admitted that, notwithstanding all the experiments 
which have been made, our ideas regarding the mode of action 
of manures are extremely crude. A broad general statement 
has been made, to the effect that ammonia is specially suited to 
the cereals, and phosphates to the turnip, but the effect of other 
substances has been most imperfectly examined. Accurate and 
extended experiments on the turnip with potash salts are still re* 
quired ; and it would be most desirable to extend our inquiries 
beyond the often repeated experiments in which the manures of 
different makers, almost all of which are manufactured on precisely 
the same principles, are pitted against one another, the results of 
which are more advantageous to individual manufacturers than to 
either the practice or the science of agriculture. It would be far 
better if the farmer would undertake experiments calculated to 
throw light upon the principles of manuring. Now, in regard to 
the turnip, there are many points requiring investigation. Thus, 
for instance, it is known that an ordinary superphosphate will often 
produce a better result than an equal weight of Peruvian guano, 
which contains about the same qqfintity of phosphates, and per- 
haps ten times as much ammonia — nay, it will even surpass a phos- 
phatic guano containing nearly twice as much phosphates. It has 
been usual to attribute this to the greater solubility of the plios- 
phates in a superphosphate, which admits of their being more 
uniformly distributed through the soil ; but this cannot be the sole 
reason, because Peruvian guano contains a considerable quantity 
of phosphoric acid in a soluble condition, and even its insoluble 
phosphates are in a comparatively accessible state. We must look, 
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therefore, to some other cause. Now there is one constituent of 
the turnip to which little attention has hitherto been directed, 
although it is a most abundant one, indeed one of the most abun- 
dant The analyses already given show that the turnip, at its last 
stage of growth, contains no less than 125 lb, of sulphuric acid, 
being, next to potash, its most abundant constituent But the 
quantity of sulphuric acid in the ash gives a very inadequate idea 
of the whole amount of sulphur required by the turnip, for it con- 
tains also a volatile oil of which sulphur is one of the components, 
and the smell of a turnip-iield is due to the exhalation of that oil. 
There is here, therefore, a constant consumption of sulphur, which 
is derived from sulphuric acid contained in the soil, the amount of 
which we have no means of estimating, but which is, doubtless, 
far from inconsiderable. Now sulphuric acid is found very spar- 
ingly in most and it may be inquired whether part of the 
effect produced by ibperphosphates may not be due to tne sulphate 
of lime they contain. The same consideration would “help also to 
explain the anomalous fact that phosphatic guanos of very low 
quality, which often contain sulphate of lime, are occasionally found 
to produce a striking effect on the turnip. 

Whatever views we may entertain regarding the mode of action 
of manures, it must be admitted that the subject is far from ex- 
hausted, and that the minute study of the composition of different 
crops will open up many important points requiring to be eluci- 
dated by experiment. 

ON THE COMPOSITION OP OIL SEEDS. 

In a recent Number of the Transactions I published a series of 
analyses of different kinds of oil-cake, the object of which was to 
show that there are, besides the familiar linseed and rape cakes, a 
variety of others, some of which, when price and nutritive value 
are taken into account, may be usefully employed by the farmer ; 
while there are others made from seeds which act injuriously on 
the animal system, and produce bad effects and even the death of 
the animals fed upon them. As belonging to the former class, 
earth-nut, poppy, teel, sunflower, and niger cakes may be men- 
tioned ; while the latter are illustrated by East Indian rape-oake 
and cress-cake, as well as by those containing the refuse of mus- 
tard seed. The events of the paat winter have still further in- 
creased the importance of this subject, and have shown how desir- 
able it is that the supply of cattle food should be increased ; and 
any facts likely to encourage the importation of oil-seeds or other 
foreign produce which may be turned to that purpose, must be a 
matter of much interest to the agricultural publia It is clear, 
from the analyses contained in the paper just alluded to, that there 
are substances which might be imported with advantage to the 
farmer, but it is also necessary for him to exercise a careful sera « 
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tiny over what is offered to him, in order to make sure that they 
are not injurious. Aa a proof of the fact, it may be stated that, in 
consequence of my having directed the attention of farmers to 
East Indian rape-cake, and its injurious effects, several samples 
have been submitted to me by members of the Society, which 
had been supplied for feeding purposes, and which consisted in 
whole or part of that seed Fortunately the difference had been 
detected before they had been used, and the purchasers were saved 
the loss and injury which would unquestionably have been sus- 
tained had they been given to cattle. In one instance, the facts 
which I had ascertained were represented to the seller, who at 
once admitted that the article sold to his customer was made 
from East Indian rape, and stated that, had he known it was to 
be used for feeding it would not have been supplied, but the 
proper feeding rape-cake would have been furnjrfiea. 

It is not possible to obtain any definite infermation regarding 
the quantities of the less common oil seeds imported into this 
country, but it is trifling, although very large supplies of some of 
them might be obtained. Teel or sesamum, for instance, is one of 
the most abundant and widely distributed crops in all eastern 
countries, and should a demand for it spring up in this country, it 
might be supplied in almost unlimited quantity. At present many 
circumstances tend to prevent their importation. The oil-crushers 
are unwilling to use seeds with which they aie not familiar, partly 
because of the uncertainty of the supply, and partly because there 
is some difficulty in getting rid of unfamiliar oils and cakes, and 
there is too much reason to fear that the small quantities imported 
are used to adulterate the more expensive articleSyand to pro- 
duce an inferior oil and cake. The introduction of new oil-seeds 
into commerce is a matter which very much depends upon the 
farmer ; for in the more familiar seeds, such as linseed and rape, 
the value of the cake often exceeds half that of the seed, and the 
price obtainable for it is a matter of the utmost moment to the 
manufacturer, who cannot afford to use a seed unless he can sell 
the cake to the farmer. He must be guided* also by the propor- 
tion of oil the seed wHl yield in the press, and hence a knowledge 
of the quantity of that substance contained in them is of import- 
ance to nim. A knowledge of the composition of tl^sse oil seeds 
is important also to the fanner, because it is quite possible that 
some of them may be sufficiently low-priced to permit them to 
compete advantageously with linseed, wnich is occasionally used, 
more particularly for feeding calves, although its high price neces- 
sarily restricts its employment. In order to obtain data to assist 
both the oil-crusher in the probable profit to be derived from the 
use of particular seeds, and to induce the farmer to make trial of 
some of them as substitutes for linseed, I have made the analyses 
wfaidi form the subject of this paper. 
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As linseed must necessarily be the standard to which all the 
others are referred, an average analysis of that substance may be 
given in the Qrst instance. It contains — 


Water, 



7.50 

Oil, . 



34.00 

Albumiitous compounds, . 



24.44 

Gum, sogjar, &c., > 

Fibre, > 

• 

• 

80.73 

... 

• 


S.33 

Nitrogen, . 

• 


100.00 

8.91 


In this analysis the amount of fibre was not separately determined, 
hut it has been done in all those which follow. 

English Rape-seed , — The sample was of good quality. It gave — 


Water, 

Oil, 

Albuminous compounds, . 
Gum, mucilage, sugar, &c., 
Fibre, 

Abh, . . . 



7.12 
36.81 
21.50 
28.73 ^ 
6.86 
8.97 

Nitrogen, . 



100.00 

3.44 


There is therefore little difference between linseed and rape — for 
the slight inferiority in the albuminous compounds is in all proba- 
bility fortuitous — and it may he fairly assumed that, just as in the 
case of the cakes, the average would be much the same. I am not 
aware that rape-seed has ever been used for feeding in this country, 
hut there seems no good reason why it should not be tried. It is 
very much cheaper than linseed, and its bitter taste, which often 
deters cattle from eating it, would be less perceptible than in the 
cake, owing to the larger quantity of oil. 

Earth-nut (decorticated). — ^The specimen was a portion of that 
which had been used for manufacturing the cake already analysed. 
Its outer shell had been removed, and it was exactly in the state 
in which it went into the press. Its analysis gave — 


Water, . 

• 

• 

6.24 

Oil, 

• 

e 

41.28 

Albuminous compounds, . 



28.25 

Gum, mucilage, sugar, &c., 

. 


7.16 

Fibre, . . , 

• 


13.87 

^Lsb, ... 



3.25 

100.00 

Nitrogen, . 

• 

• 

4.52 


Here the proportion, both of albuminous compounds and oil, is very 
considerably higher than in either linseed or rape, and aa these are 
the constituents in which the value of an oil-cake is usually believed 
to depend, it may be fairly anticipated that, used as food, the 
earth-nut would prove highly nutritive. Its taste is not unpleasant, 
and not very different from that of linseed, and, though somewhat 
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rancid, it is not so much so as to render it unpalatable to cattle. 
I do not know the price at which it could be imported into this 
country, but it is cheaper than linseed. 

Cottonseed {decorticated ). — This specimen also consisted of part 
of that used for the manufacture of the cake, of which the analysis 
is contained in the paper already referred to. It contained — 

Water, 

Oil, 


Albuminous compounds. 
Gum, sugar, &c., . 
Fibre, 

Ash, 


6 57 
81.28 
81.86 
14 82 
7.30 
8*91 


100 00 

Nitrogen, .... 4.97 

In this seed the oil is smaller, and the albuminous compounds 
larger, than in any of the previous ones. The latter especially are 
higher than in the best linseed-cake, and it would therefore be a 
matter of much interest to have some experiments made on cattle 
with the view of comparing the nutritive cfiTects of these two sub- 
stances. 

Lotterseed . — This is a small yellow seed, which is rich in al- 
buminous compounds, though rather poor in oil. It contains — 


Water, ..... 6.75 

Oa, .... 28.18 

Albuminous compounds, . . . 28.81 

Gum, sugar, &c , ^ . . 12.16 

Fibre, ..... 9.06 

.Asb, ..... 11.66 


100.00 

Nitrogen, ..... 4.58 


The taste of this seed is extremely strong and turnipv, and hence 
it is inapplicable to feeding of milch cows, as it would unquestion- 
ably communicate its flavour to the milk ; but, except for this 
disadvantage, it ought to be highly nutritive. 

Nigerseed ( Ouizotea Oleifera) contains— 


Water, .... 

% 

7.02 

Oil, .... 

• 

43.22 

Albuminous compounds, . 


19.37 

Gum, sugar, &c., . 


12.87 

Fibre, .... 

• 

14.^3 

Asb, . « • . 

s 

8.48 

100.00 

Nitrogen, 

• 

3.10 


This seed is admirably adapted for the oil-presser, owing to the 
large quantity of oil it contains ; but it is less" suited for feeding 
purposes than the last The albuminous or flesh-forming constitu- 
ents are less abundant, and the fibre is comparatively large. It 
is also a somewhat hard seed, with a pretty firm busk, and hence 
may, in all probability, prove less digestible ; but still in this re- 
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speot it may compare favourably with many of the substaooes on 
which cattle thrive satisfactorily. 

Ted or Sesamtm Seed , — The specimen of this seed analysed 
was obviously of inferior quality ; it was small and dirty, and the 
kernel veiy much shrivelled up. Its composition must not, there- 
fore, be taken as representing the usual average. It contains — 


Water, ..... 4.54 

Oil, .... . 87.02 

Albuminous compounds, . . 18.87 

Gum, Sugar, &c., .... 19.13 

Fibre, , . . . . 11.71 

Ash, ...... 8.73 

100.00 

Nitrogen, . . . . . 3 02 


Sunflower Seed , — The sunflower belongs to the same natural 
family of plants as the Niger, and the two seeds present many 
points of resemblance. The sunflower has a thick busk, and hence 
a very large quantity of fibre appears in the analysis, which gave — 


Water, . . . . . 619 

Oil, 34.74 

Albuminous compounds, . . . 13 29 

Gum, sugar, &c , . . . . 23.95 

Fibre, ..... 28.48 

Ash, ..... V 3 35 

100.00 

Nitrogen, ..... 2.13 


In this case the oil apd albuminous compounds are low, and the 
value of the seed for feeding purposes, as well as for the manufac- 
tiire of oil, is comparatively small. 

On comparing the analyses of these seeds, all of which contain 
bland oils, and may be used either in their natural state or as cake 
for the food of animals, we are naturally struck by the great diver- 
sity of their composition, the oil varying from 24 up to 43 per cent, 
and proportionate differences being observed in their other con- 
stituents. When the structure of the seeds is examined, these 
differences are easily accounted for. In all oil-seeds it is the kernel 
which contains the oil, as well as the albuminous compounds, in 
largest quantity ; and hence it follows that, if the seed is suffi- 
ciently large to admit of decortication, the kernel must necessarily 
contain a much larger quantity of valuable matter, and yield a 
superior cake to those obtained where the whole seed must be ex- 
pressed, and the value of the entire seed must depend on the ratio 
the husk bears to the kernel. It is for this reason that the earth- 
nut and cotton-seed are so superior to the others ; and it is also 
the cause of the difference between the thin-skinned dotter- 
seed with its 9 per cent of fibre, and the sunflower with its 
husk adding 28 per cent of useless and innutritions matter to the 
bulk of the seea. The general inference which may be drawn 
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from these analyses is, that the interests of the oil-^^rusher and the 
farmer are at one in the matter of oil-seeds, those which yield the 
largest quantity of oil also giving the cake best fitted for feeding 
purposecL It is obvious, also, that, as far as the analytical results 
are concerned, there is no reason why tlie fanner should not use 
some of these seeds for feeding-purposes, provided the price is suit- 
able. I regret to say that on this, the commercial aspect of the 
question, I have no definite information, although I know gener- 
ally that most of them are materially' cheaper than linseed. It will 
be understood, however, that there is another question which must 
never be left out of consideration in the case of substances used for 
feeding, which is, that however unexceptionable in composition, 
th^ may be unpalatable to the animal. It is this that makes the 
diTOrence between linseed and rape-cake, and no one can venture 
to express an unhesitating opinion regarding any food, until experi- 
ment has shown that it is suited to the animals. The efiect a food 
produces upon the animal is often due to flavour, or to the pre- 
sence of infinitesimal traces of substances which evade detection. 
The nutritive matters are the same in all foods, but it depends 
upon their flavour whether they are readily eaten, or whether they 
are so repulsive that the animal avoids them until the calls of 
hunger become irresistible. In the latter case, of course, they fail 
to produce that efiect which was to be anticipated from the amount 
of nutritive matters contained in them. Hence it must be borne 
in mind that the conclusions we draw from the preceding analy- 
ses, are to be viewed in the light of suggestions for experiments ; 
and it is greatly to be desired that, when opportunity offers, some 
of these seeds should be tried on the farm. 

I may add to these the analysis of a sample of yellow Guzerat 
rape-seed, which is totally unfitted for food, because it contains an 
acrid principle similar to that existing in common mustard. It is 
in fact a species of Sinapis, and the seed in its external appearance 
closely resembles common yellow mustard. It contains — 


Water, . 



fi.60 

Oil, . 



46.51 

Albuminous compounds. 



15.60 

Qum, sugar, Ac., 



14.68 

Fibre, . 

• 


15.81 

Ash, « • • 



3.60 

100.000 

Nitrogen, 

. 


. 2.40 


In this case the oil is ^undent, and the cake would fetch a mode- 
rate price as a manure. 

In my paper on the different kinds of oilcake, I have described 
several other seeds, but have not yet had an opportunity of ex- 
amining the seeds from whidi they are obtained, but hope to .be 
aUe to do so at some future period. 
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NOTES ON BOMB VABIBTIBS OV GUANO. 

I have taken occasion from time to time to communicate to the 
Society any matters of interest which occur in relation to the 
guanos imported into this country. Every year some new deposits 
are discovered, or some peculiarities are observed in cargoes brought 
from well-known localities, which are worthy of notice. It often 
happens that the guano imported under a particular name one year 
is totally different from that met with the next, and the farmer, 
relying upon his experience in past seasons, may be greatly misled 
in this way. The reason is, that most guanos are met with in 
small deposits, scattered over a wide stretch of coast, each of which 
may differ very greatly. Peruvian guano is the only one which 
is all found in one locality, and which presents a general uniformity, 
though even in it the differences in value are much greater than is 
generally supposed. If differences are found to exist in a deposit 
accumulated under circumstances so favourable to uniformity as 
the Ohincha Islands, it may be easily understood how great the 
differences must be in the case of Patagonian, and other similar 
guanos, of which two different cargos may be brought from locali- 
ties several hundred miles apart, and the necessity for caution on 
the part of the purchaser is obvious. 

Tne guanos which have been imported during the present 
season may be said, on the whole, to contrast favourably with 
those of some former years. There appears to have been less 
than the usual quantity of worthless guanos, although a good many 
cargoes containing 40 or 60 per cent of sand, carbonate, and sul- 
phate of lime, and other worthless matters, have come under my 
notice. On the other hand, there have been more good phosphatic 
guanos than have been seen for some years, although the supply of 
really valuable guanos of this kind is by no means equal to the 
demand. Very few guanos of this kind equal to Saldanha Bay 
are now to be found in the market, although there are some not 
very much inferior to it. 

Ichahoe Ovano . — Some years have elapsed since I have seen 
this variety ; but within the last two months two samples have 
been sent to the laboratory, which, having come from the same 
neighbourhood, I think it probable are both from one cargo. Their 
composition was — 


Water, ..... 
Organic matter and ammoniacal salts, . 

I. 

15.31 

II. 

25.64 

4817 

46.62 

Phosphates, .... 

16.55 

12.24 

Sulphate of lime. 

* 

8.67* 

Carbonate of hme, 

l.U 


Alkaline salts, .... 

6 60 

7.98 

Sand, ..... 

12 83 

8 95 


100.00 

100.00 

Ammonia, .... 

. 18.97 

15.61 

Phosphoric acid and the alkaline salts, . 

. 0.28 


Eqoid to phosphate of lime. 

0.49 
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These two samples are obviously very recently deposltecl, and 
they differ remarkably from the older Ichaboe, which contained 
about 85 per cent of phosphates, and only 7 or 8 of ammonia. 
They bear a closer resemblance to Peruvian guano in composition, 
and they somewhat resemble it in colour, though moist and pasty 
in consequence of the moisture they contain. This was particu- 
larly the case with No. 2, which was quite wet, and could be 
squeezed into balls in the hand. Notwithstanding the large pro- 
portion of water, its value approaches that of Peruvian guano, and 
it is worth from 11 to 11, 10s. per ton. In point of fact, car- 
goes of genuine Peruvian guano are occasionally imported which 
are little if at all superior to this, although they are sold at the 
usual price of dP13 per ton. 

Pacquico Quano . — A guano has been recently imported under 
this name, which contains a larger quantity of ammonia than is 
usually met with at present. It is remarkable for the abundance 
of alkaline salts (consisting chiefly of common salt) which is found 
in it. Part of it Is often found In the form of hard saline lumps, 
which are particularly rich in salt. The following are analyses of 
different samples : — 

I. II. 


Water, . 

Organic matter and ammoniacal 
PboHphates, 

Sulphate of lime, 

Alkaline salts, 

Sand, 


Ammonia, 

Phosphoric acid in the alkaline 
Equal to phosphate of lime, 



^Powder. 

Lumps? 

9.54 

13 45 

3 CO 

30.64 

26.97 

26.47 

18.43 

25 77 

10 30 

0 93 

3 28 

2.43 

34 58 

25.10 

54 38 

6.98 

5.43 

8.82 

100 00 

100.00 

100.00 

6 61 

6.54 

6 97 

3 33 

4.10 

3.71 

7.15 

8.88 

8.06 


An unusual feature in this guano is also the large quantity of 
phosphoric acid it contains in the alkaline salts, which is so con- 
siderable that it partakes to some extent of the characters of a 
super-phosphate. If we estimate this phosphoric acid at the same 
rate as that used in the valuation of the soluble phosphates in a super- 
phosphate, then it adds from £2^ Ss. to oP2, 123. to thp value of a 
ton. The entire value of the powdery part of No. 2 is about 
lOs. per ton. That of the lumps, and of No. 1 of course, is 
somewhat less. This guano is very different from any which has 
hitherto been imported, and it would be very desirable that per- 
sons who may have used it should make known the results it has 
yielded in the field. 

Two other guanos, from localities not stated, similar to this kind 
in all respects, except in the quantity of phosphoric acid in the 
alkaline salts, contained— 
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Water, . . . • 

Organic matter and ammoniacal salts, 
Phosph&tes, 

Sulphate of lime, 

All^ne salts, 

Sand, .... 


Ammonia, 

Phosphoric acid in the alkaline salts, 
Equal to phosphate of lime, * . 


L 

XL 

26.26 

10.16 

33.76 

80.69 

28.27 

30 50 


l.ll 

18.84 

18.14 

3.39 

9.41 

100.00 

100.00 

8.04 

6.34 

0.94 

1.61 

2.04 

8.48 


A very remarkable guano has recently been imported into this 
country from a new locality, which is kept secret. It is distin- 
guished by its dark-brown colour, and its earthy smell, quite unlike 
that of all other guanos, and by its consisting entirely of little 
grains varying in size from that of a mustard-seed to a small pea. 
It contains — 


Water, . . . . . . 9 51 

Organic matter and ammoniacal salts, . . 11. G3 

Phosphates, ....... 65.40 

Oxide of iron, ...... 20.22 

Alkaline salts, ...... trans. 

Sand, ........ 8.24 


100.00 

Ammonia, ....... 0.48 

The occurrence of oxide of iron in a guano, at least to so large an 
extent, is a very unusual occurrence, and is important in so far as 
it might lead to a considerable error in the determination of the 
phosphates in the hands of a careless analyst. Of a phosphatic 
guano it is a good specimen, and it will undoubtedly be found 
useful on light soils, and generally in those places where phosphates 
are particuTarljr required I have been unable to obtain any de- 
finite information regarding the mode in which this guano occurs, 
or the cause of the presence of oxide of iron. I may state, however, 
that the oxide is apparently hydrated, and is uniformly distributea 
through the guano in a fine state of division. This guano is said 
to be found in a considerable deposit, and it can be imported at a 
moderate cost, so that it is likely to find its way into commerce. 

The following are analyses of a kind of phosphatic guano which 
has not been imported to any great extent of late years, but for 
which a very large demand would be found if its price were 
moderate : — 


Water, ..... 
Organic matter and ammoniacal salts, . 

1. 

14.66 

II. 

8.70 

27.02 

16.90 

Phosphates, .... 

60.87 

66.79 

Carbonate of lime. 

1.40 

9.29 

Alkaline salts, .... 

5.64 

4.94 

Sand, ..... 

2.02 

4.38 


100.00 

100.00 

Ammonia, 

8.21 

2.27 
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I believe these to be samples of Bolivian guano, although I have 
no definite information on this point. They are undoubtedly good 
samples of phosphatic guanos, but their use is a question of price. 
Hitherto Bolivian or Upper Peruvian guano, as it is also called, 
has been a high-priced article, often sold for as much as £10 or 
£11 per ton. l^ow, the guano containing oxide of iron, I am 
given to understand, can be imported with profit for about £6 per 
ton, and if so, the last mentioned guano ought to be sold for about 
or £S^ lOs. When they are sold above this price they may be 
considered dear as compared with other guanos of the same class. 

Another very fine phosphatic guano contained — 


Water, .... 

Organic matter and ammoniacal salts, 
Pliosphates. .... 
Sulphate of lime. 

Alkaline salts, 

Sand, ..... 



6.76 

13.84 

65.40 

6.16 

0.T6 

9.09 

Ammonia, . . 



100*00 

0.87 


The use of phosphatic guanos is a subject in regard to which much 
difference of opinion exists among practical men. It is well known 
that there are many parts of the country in which they surpass 
Peruvian, but on the other hand, the experience of farmers in other 
places is in favour of Peruvian, much depending on soil, position, 
&c. It is not unfrequently stated that chemists have depreciated 
phosphatic guanos, but I do not think this can be fairly laid to 
their charge. What they have said is, that a certain method 
of valuation applied to Peruvian guano estimates it at almost 
exactly the price at which it is sold, but the same system ap- 
plied to phosphatic guanos gives them a value much below 
their market price. The truth is, that the value of any article is 
estimated by the price it brings in the open market ; ana, in gene- 
ral, the profit derived from it can be easily and accurately esti- 
mated. But in agricultural matters many difiSculties are encoun- 
tered in doin^ this, and hence discrepancies are met with, which it 
is difficult or impossible to explain. It may be alleged, that when 
we compare a Peruvian and a phosphatic guano, we take sub- 
stances between which no true comparison can be instituted ; and 
this will be freely admitted, because it is obvious that they operate 
in different ways. But how are we*to reconcile a difference, to 
the extent of £4 or £5 per ton, between two phosphatic guanos, 
contaming their valuable constituents in nearly the same propor- 
tions ? It is clear, in fact, that, commerciatjy, the value of a 
gnano is not fixed according to the quantity of valuable matter it 
contains, but hy considering the price the farmer can be prevailed 
upon to pay for it. The farmer, therefore, has really the deter- 
mination of the price he has to pay for manures very much in his 
own hand, and he must take care that he does not impose upon 
TKAITS.— JULY 1860. 2 D 
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himself a price greater than he can afford. Chemists have always 
recognisea this point, as far as possible ; and as far as I am myself 
concerned, I have always endeavoured to arrive at a fair system 
of estimating the value of a phospbatic guano ; but it must be 
admitted that there are serious dimculties in doing this, because 
there is no definite standard of value for such guanos. It is 
difficult to decide whether we are to make a Bolivian guano at 
£11, or some other guano, almost identical with it in composition, 
but selling at, perhaps, £7 or £ii, the standard to* which other 
guanos of the same kind are to be referred. Until such questions 
can be definitively settled, the valuations of these manures must 
always be attended with uncertainty. What chemists have really 
wished to do is to warn the farmer against guanos such as that of 
which the following is an analysis, and which clearly cannot be 
used with profit. 


Water, .... 

Organic matter and ammoniacal salte, 
PhosphatoB, .... 
Carbonate of lime, 

Alkaline salts, 

Sand, .... 



. ‘ 7.62 

9.63 
29.12 
62.87 
0.31 
0.S6 

Ammonia, .... 



100.00 

0.36 


Whatever system of valuation we may use, it is clear that sam- 
ples such as this must be estimated at a very low rate. Yet it is 
not uncommonly stated that such guanos produce, in particular 
cases, as good effects as those containing double the quantity of 
phosphates and ammonia. It is scarcely necessary to remark that 
the general experience does not accord with this view, and I have 
often observed that those farmers who are most accustomed to ex- 
periment, and devote most attention to it, are usually at one with 
the chemist on these points. There is, however, one matter to 
which 1 think too little attention has been paid in making experi- 
ments with light manures: Calculation shows that when we use 
3 cwt. of guano, or any other manure, to#n acre of land, we apply 
it at the rate of little more than an ounce to every square yard; 
and it must be admitted that whatever precaution may be used, it 
is not possible that the distribution of this small quantity can be 
uniform. The probability is, that an unnecessary accumulation 
may occur in some spots, while others are left without a sufficiency; 
ana, under such circumstances, it is obvious that the effect produced 
will be no greater than might have been obtained from a smaller 
quantity more uniformly distributed. This question might easily 
be settled by experiment ; and it would be most desirable t hi i t# ft aw 
should be made in which the same guano is used alone, and mmi/i 
with it once or twice its bulk of dry sand or soil before appli- 
cation, so as to admit of its more uniform distribution. 
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REPORT BT THE COMMITTEE appointed by the HIGHLAND and AGRI- 
CULTURAL SOCIETY ON THE Subject of the ENGAGEMENT op 
FARM-LABOURERS. 

ISuhiiitted to and amvroved ofhy Vie General Meeting of Vie Socie/v. 
held on %iViJun€ 18G0.] 

Your Committee were appointed by the following resolution of 
the Board of Directors ou 3d Juno 1859: — 

“ That a Committee be appointed to consider and report as to 
the various methods in use for procuring the engagement of farm- 
labourers, male and female, whether it may not be possible to dis- 
pense with hiring-markets, from which many evils flow, directly 
and indirectly, and to suggest any practical method or methods by 
which such labourers may be engaged, with due regard to their 
capacity and character.” 

The Committee then appointed consisted of the following 
gentlemen : — 

Sir .Tamfs (Jaudiner Baird, Bfirt. Mr Wardlaw Ramsay of WLitehill. 

Sir Thomas Buchan Hepburn, Bart. Lurd Binning. 

Mr Gibson, Woolmet. Mr WAimBNDER, yr , of Lochend. 

Mr Forbes Irvini.. Mr Mac each LAN,*^of Maclacblan. 

Mr Aubuthnot of Mavisbank. Professor B\lpoor. 

Mr Melvin, Bonnington. Mr Maitla**' d Hlriot, Convener , 

At the half-yearly meeting of the Society, held on 29th June 
thereafter. Sir John Stuart Forbes stated “ that he had given 
notice of amotion on hiring-maikets ; but the Directors having, 
some time previous to receiving his notice, appointed a Committee 
to inquire into the whole subject, he withdrew his motion, two 
members being added to the Committee at Ins suggestion, namely, 
Mr Henry Stephens and Mr Maclagan.^' 

Soon after their appointment, your Committee, as so consti- 
tuted, adjusted a schedule (as per form annexed. Appendix No. I.), 
for the purpose of obtaining information and ascertaining the 
sentiments of a number of influential individuals and of leading 
agriculturists in all parts of the country. 

In answer to this schedule, your Committee have received up- 
wards of two hundred replies containing a large mass of valuable 
and interesting information. « 

Taking the information as supplied by these returns, your Com- 
mittee beg to r«iport to the Directors and the Society that the 
methods m use for procuring the engagement of farm labourers 
appear to be the following ; — 

L BY PRIVATE HIRING. 

This seems a very common method of hiring, and in a few dis- 
tricts of the country almost the only one. By -it the highest class 

TRANS.— OCT. 1860. 2 S 
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of servants (such as foremen and others requiring any particular 
skill) seem to be engaged throughout the whole country, after duo 
inquiry as to character and qualifications. Some farmers also en- 
gage their whole labourers privately, after inquiry as to character 
and capacity. In some places women are almost all engaged 
privately. 

II. BY PfilVATB HIKING IN COMBINATION WITH HIEING-MABKBTS. 

Some farmers do all In their power to discourage hiring-markets 
by engaging servants previous to the date of the market, and 
making use of them only as a last resort. 

m. BY ADVERTISEMENT. 

This mode is sometimes used, and with good effect, an adver- 
tisement in a local newspaper being immediately answered by 
numerous applications from qualified servants. 

IV. BY PRIVATB HIEING, ALONG WITH MONTHLY OR SHORT ENGAGEMENTS. 

This method is employed by some parties, and seems to work 
well. Those who have tried it recommend engagements by the 
month, and give at least two holidays yearly, avoiding the days of 
the hiring-markets. It is said that with monthly engagements 
servants stay longer in their situations than those engaged by the 
half-year, and that there is no difficulty in procuring servants be- 
tween terms. 

Various parties suggest short or monthly engagements, along 
with a register in the market town, and attendance by the masters 
and servants at any of the weekly markets, or at the last weekly 
market of each month. 


V. BY REGISTERS. 

These seem to exist in a good many places, but are mostly of 
recent origin, and not very extensively used. They are very 
generally recommended for adoption in the Returns, and it has 
been suggested that if a proper system of registration were de- 
vised by the Highland and Agricultural Society, and offices estab- 
lished in every town or district, markets would not be much re- 
sorted to, and the change would be beneficial both to masters and 
seiTants, as character and ability would then be passports to desir- 
able situations, and both masters and servants would have an oppor- 
tunity of inquiring about each other. While the Committee report 
this suggestion — and they have received the same suggestion from 
many quarters — they think it right, at the same time, to notice, 
that it does not appear to be founded on any extensive experience 
of the system, as any registers of which the Committee have got 
information are only of recent origin. 
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VI, BY HIEING-MABKBTS. 

This is the method that is at present most extensively used. 
There are a few counties where they seem to be unknown, such as 
Ross-shire, Wigtonshire, &c. ; but, with a very few exceptions, they 
exist everywhere. 

At the same time, there appears to be a very general feeling of 
dissatisfaction with the system, and the opinion is very general 
that, as at present conducted, they do not work well 

They are stated to produce very considerable drunkenness and 
immorality, and to work unsatisfactorily for both masters and ser- 
vants. As to the first of these statements, your Committee have 
much evidence from almost all quarters : as to the second, it is 
said that, amid the hurry and bustle and crowd of a market, it is 
impossible for masters to make any inquiry into previous char- 
acter, and that the result is, that practically the servants are gene- 
rally engaged with reference only to their external appearance 
and strength. 

The hiring-markets are very generally said to produce a con- 
tinued desire for change in the servants, to take away both object 
and desire for improvement, and to make them careless and reck- 
less as to their conduct and character, as they can with ease get 
a place without reference to character ; and that they tend to put 
the inferior workman on the same level as the good. 

While it seems to be the general opinion that hiring-markets 
are not in a satisfactory state, there is very considerable difference 
of opinion as to what should be done with reference to them. 

Somewhere about one hundred gentlemen are of opinion that 
they should be retained — either as necessary evils, or Ifecause 
tlie^ see no better system, or because they think them capable 
of improvement — and a few are satisfied with them as they 
exist. 

Some of the suggested improvements may be noticed. One 
very common suggestion, and which seems to have been carried 
out in various localities with good results, is the total abolition of 
the drinking booths, and providing refreshments on a large scale 
on temperance principles. Another is, that only men should be 
engaged at the markets, and the women privately. Another, that 
they should close early in the afternoon. Another, that'lhey should 
be retained along with registers. Another very common sugges- 
tion is, that farmers should employ married men as much as pos- 
sible, as is done in Berwickshire and Roxburghshire, and that 
then some of the great evils connected with the markets would 
disappear. 

Upwards of ninety gentlemen, on the other hand, propose that 
they should be abolished as soon as possible, and suggest as sub- 
stitutes some of the modes of hiring previously noticed. ^ Such is 
shortly an abstract of the Betunis received by the Committee. 
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Your Committee have had repeated meetings, and have had 
before them the information contained in the Beturns ; they have 
also had before them the Beport laid before the Directors of the 
Society In May 1849, signed by Mr Makgill of Kemback as con- 
vener. After having carefully considered the whole subject, they 
have come to the following conclusions 

1. That, while hiring-markets, as at present conducted, seem to 
be very generally condemned, any practical measures to be adopted 
by the Highland and Agricultural Society on the subject of the 
engagement of farm-labourers must be a gradual work, depending 
to a large extent on the progress of public opinion. 

2. That the practical measures which your Committee have to 
recommend are accordingly suggested with the view, not of coming 
at present to any definite or final conclusion on the subject, but of 
keeping it before the public attention for some time, so that the 
public may have an opportunity of considering it fully and in all 
its bearings, and of arriving at mature and sound conclusions. 

3. That your Committee have accordingly to recommend to the 
Directors and to the Society that the prizes (as per Appendix No. 
II.) be offered by the Society with reference to the subjects there 
specified. 

4. That while your Committee propose in this way to keep the 
matter under public attention, they would strongly recommend 
local agricultural societies, farmers* clubs, and individual farmers, to 

i iroceed at once to make experiment of the different methods of 
firing suggested in the Beturns, with the view of ascertaining for 
themselves, and of giving the Society the advantage of a larger 
and moVe extensive experience than they now possess. 

5. That while your Committee believe the above conclusions are 
all that the present information justifies them in arriving at, they 
think they are also justified in saying, that as the Returns show a 
very widespread dissatisfaction with hiring-markets, it is incumbent 
on employers in their several spheres to foster and encourage the 
growth of mutual respect and regard between them and their ser- 
vants, and to take a kindly interest in the welfare, prosperity, and 
happiness of those in their employment ; your Committee being 
assured that in those districts where such feelings largely prevail, 
the tone of society is higher, changes are less frequent, and hiring- 
markets are less frequented. 

Feed. L. Maitland Hebiot, 

Edinburgh, 2d May 1860. Convener of Committee. 

APPENDIX. 

No. 1,— Queries in reference to Uiring-Marhets. 

\8t. How are farm-servants, male and female, including those 
for house or dairy work, engaged in your district? 
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2d If hiring-markets exist, do they work satisfactorily, or the 
reverse, in the way of obtaining good servants? 

3d Is attention paid at hiring-markets to the previous character 
of servants, or are they generally engaged irrespective of character? 

^th. Do country tradesmen — such as millers, smiths, wrights, 
&c. — engage servants at hiring- markets, and do any other parties 
attend them for a like purpose? 

6tli» Is it chiefly the younger class of servants who attend these 
markets, and are they regarded as holidays ? 

6th, Is earnest-money given when a servant is engaged, and, if 
so, is there any disadvantage from the practice? 

Are hiring-markets productive, directly or indlrectl}”, of evil 
in your district ? 

6th. Are you of opinion that hiring-markets are susceptible of 
improvement, or that they should be abolished? 

idth. If susceptible of improvement, what means would you 
employ ? 

\0th. If they should be abolished, what means would you 
employ ? 

llth. If abolished, what substitute would you suggest? 

\2th. If servants are obtained in your district without hiring- 
markets, be pleased to specify the means — whether by a register, 
by certificate of character, or otherwise, 

\6th. Does your system work well ? 

\4^th. Be good enough to furnish any suggestions or infonnation 
not embraced in the foregoing queries. 

No. 11. 

1. A prize of .£’25 for an approved report on the best designed, 
the best managed, and the most useful register for farm-labourers 
in operation during the years 1861, 1862, and 1863. The report 
shall specify the books used, the rules and regulations in force, the 
reference made to character, the names of masters and servants 
entered respectively as desiring servants or situations, and the 
number of masters and servants supplied during each of the above 
years, &c. The reports shall be lodged with the Secretary by 1st 
March 1864. 

2. A prize of £50 for an appro^pd report on the practical steps 
most successfully carried into operation for the regulation and im- 
provement of any hiring-market held during the years 1861, 1862, 
and 1863, taking into account the hours of opening and closing ; 
the hours of arrival and departure of railway trains ; the arrange- 
ments of the market, including the order, and method, and locality 
of hiring ; the nature of the registers in use ; the extent to which 
they are employed ; the facilities afforded by them for reference to 
character j the substitutes for drinking ; the providing of temper- 
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ance refreshments ; the getting up and regulation of proper amuse- 
ments for the people, &c. ; the effect of the whole on the sobriety 
and morality of the people, and on lengthening the duration of ser- 
vice. These reports shall be lodged with the Secretary by 1st 
March ISGl. 


ACCOUNT OF THE DUMFRIES SHOW. 

Br R. Russell, F.R.S.E. 

After an interval of fifteen years, the Highland Society has 
once more had a successful meeting at Dumfries. This, indeed, was 
not to be wondered at, considering the high position which the 
district has occupied in the progress of agriculture. From the 
lapse of time, the meeting was quite a novelty, and truly an event, 
so far as the rising generation of farmers in the district were con- 
cerned. The exertions which the magistrates of Dumfries and the 
members of the local committee of management cheerfully under- 
went in carrying out all the necessary arrangements, was a good 
index of the hearty welcome which the Society met from the gen- 
tlemen in town and country. 

In writing a report of the Show for the Society, we have to 
acknowledge our obligations to each and all of the Judges and 
oflScials with whom we came in contact. We are only sorry that in 
the shortness of time and multiplicity of things demanaing our atten- 
tion, we could not draw more largeljr upon the information which 
was kindly given to all our inquiries. Mr M‘Lagan’B able and 
elaborate report of last year has in a great measure lightened our 
labours, inasmuch as it may be said to have cleared oft all arrears 
which the want of such reports had allowed to accumulate. In 
that report we have a short history of the improvements which 
have recently taken place both in the breeds of animals and manu- 
facture of implements, which does away with any necessity of our 
going over the same ground. We are quite aware that there exist 
differences of opinion on many of the points upon which it is our 
province to touch. No one would be disposed to offer his opin- 
ions with more deference to those of others, and any that may 
be put forth on our part must be taken rather as suggestive than 
critical in their spirit 

The ground chosen for the Show was in all respects suitable, 
though some pedestrians might consider it too far from the station, 
in a town where cabs and other conveyances are not too plen- 
tiful. About fifteen acres on the farm of Lincluden Mains were 
fenced off to the north of the Castle Douglas Bailway. A large 
siding was formed along the line, at which stock and implements 
could be most conveniently taken directly from the trucks and put 
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into the yard. The soil was light and porous, and formed the best 

E ossible footing during some of the damp and rainy daya The 
eaviest class of implements, such as steam-engines and thrashing- 
machines, were very properly ranged close to the siding. These, 
with the other implements running in rows north and south, occu- 
pied the southern part of the grounds. The roofed shedding for 
stock, on the other hand, ran in parallel lines along the northern 
part. A broad road, or vacant space, the highest part of the 
grounds, led from the siding to the Committee Eooms, and where 
a good idea could be formed of the extent of the exhibition. Here, 
also, a fine prospect was presented' of the richly-cultivated slopes 
of the Tinwald, Galloway, and Annan Water high grounds, enclos- 
ing a wdde circle of slightly undulating plain, in which the ‘‘ Queen 
of the South'' is finely situated. 

Friday and Saturday, the 27th and 28th July, were busily de- 
voted to placing the implements in the several sections. Things 
were in a sufficiently forward state to admit of the Judges com- 
mencing their labours on Monday morning. Throughout Monday 
the weather was most propitious, and a great amount of work was 
comfortably gone through. 

At an early hour on Tuesday morning the judges of implements 
again resumed their labours. About mid-day, the ploughs, harrows, 
and grubbers, which were deemed most worthy of a trial, were 
in order for commencing at Lineiuden Mams. The public were 
admitted to the trial ground on a payment of 6d. each ; and 
1200 persons inspected the proceedings during the afternoon. A 
slight but passing shower fell about two o’clock, but it did not 
damp the eager interest with which the trials were watched. The 
trial of the thrashing-machines and other implements were at the 
same time conducted in the yard. In the evening Dr Anderson 
gave a lecture on manures in the court-room, which was well filled 
by an attentive audience. At its conclusion a discussion took place 
on some of the highly important points that had been touched upon. 

On Wednesday morning the trial of ploughs was continued at 
Lineiuden Mains, and the judges of thrashing-machines only 
then completed their awards. The live stock were dropping in on 
Monday, and the most had found their places by Tuesday night 
By seven o’clock on Wednesday the whole were placed, and the 
judges then commenced their lab(^urs. The awards were com- 
pleted before one o’clock, which enabled the directors to admit the 
public to the jpard an hour before the time announced in the pro- 
gramme. It 18 supposed that nearly 3500 individuals were in the 
yard during the afternoon. The weather, cold tfud cloudy through- 
out the morning, gradually became more threatening as the day 
advanced, and, as a fit specimen of this rainy sunless summer, ended 
by a thoroughly wet evening. The pleasure of the day, though thus 
greatly marred, was agreeably wound up by a particularly happy 
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party at the Banquet A company of 370 dined in the goods shed 
of the South Western Railway. They found themselves seated 
at two rows of tables in a long and narrow building, which had 
more resemblance to a largo tunnel than a dining hall. At first 
sight it had altogether an odd appearance, as no one could re- 
cognise the features of a friend from one end of the building to 
the other, though his voice, it was found, might be transmitted 
almost unbroken to the ear. The acoustic properties of the build- 
ing, indeed, surprised as well as delighted every one. 

Thursday, fortunately, turned out fine as to weather. The 
gates were opened at seven o'clock, and the price of admission 
was Is. to the public. About 16,000 persons visited the Show 
during the day, and at times it was densely filled. At first 
the crowd flowed on along the ranges of cattle-sheds, and after- 
wards took a passing glance at the implements. The extra and 
general collection of implements had its own share of attention. 
When Shows are every day becoming more and more* a holiday to 
the population, the miscellaneous articles will, no doubt, add greatly 
to their interest among a certain class. 

On Friday the weather was again fine, and the prize cattle were 
shown to advantage. The total receipts of monev at the gates 
during the four days’ trial and exhibition, was dPlOSG, 10s. 6d. 
The total amount drawn at Dumfries, in 1845, was a£^426, 11s. 6d. 
In making any comparison, however, between these results, it 
should be observed that members of the Society are now freed from 
payment, and that farm-servants are admitted at half price. 

One who had seen both this and the Show at Dumfries in 1845 
would have been better fitted to have made a true comparison be- 
tween the characters of the stock and implements at both. Mere 
figures, we are perfectly aware, can only impart imperfect ideas 
on the subject. The following, however, show the number of 
animals, dairy produce, and implements in both years : — 
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GALLOWAY CATTLE. 

This district could alone bring together so fine and so large a 
collection of Galloway cattle as were seen on the ground. The 
changing of the place of exhibition is, as in this instance, fraught 
with many advantages to the student and fanciers of cattle. A few 
of the best specimens, no doubt, find their way to more distant places 
of exhibition, but we can better judge of the character and leading 
features of a breed of animals, as well of the general march of im« 
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E rovement, by seeing a suflScient number of animals from the best 
reeders brought together. The resemblance which some of the 
finest specimens of the Galloways have tcj the more kindly and 
better pointed Angus was interesting. This was such as to give 
increased probability to the opinion, which we have heard some 
good judges maintain, that the one animal is but the effect of better 
treatment and culture over the other. 

There were very few inferior specimens among the eighty entries 
for Galloway stock, which speaks volumes as to the care bestowed 
on their rearing. We were not singular, however, in regretting 
that an additional section, or evefi two, had not been left open 
for fat cattle of this established breed. One wishes to see the re- 
sults of so much breeding and selecting, in the shape of the finished 
or fattened animal. The capabilities of a breed would be made more 
apparent, and more exact aata might be got and registered as to 
progress in weight and ripeness at a given age. Something of this 
sort could be done, perhaps, with respect to the particular breeds 
of a district, without making these exhibitions mere displays of fat 
stock. The capabilities of the breed in this respect were but 
imperfectly represented by the fat specimens found among the 
extra-polled Galloways. 

POLLED ANGUS OB ABERDEEN. 

As was naturally to be expected, there were comparatively few 
entries of polled Angus or Aberdeen. The most celebrated 
breeders of all these highly finished animals brought select speci- 
mens of their stock, and rendered all the sections remarkable 
as containing first-class animals. Mr Bowie's three-year old 
bull, and Mr M^Combie’s two-year old, could scarcely be ex- 
celled. The three one-year old heifers shown by the trustees of 
the late Bobert Scott, were remarkable animals to be found in one 
herd. The four aged cows of Mr M^Combie had new honours 
heaped upon them, and gave some idea of the success which has 
crowned persevering efibrts. The absence of inferior specimens 
from this breed put one in mind of a good picture without anjr 
background as a relief to so great excellences. District exhibi- 
tions alone show the gradations of merit in such breeds, and 
enable us to form a more distinct estimate of the characteristics of 
the class. 

SHORTHORN. 

The shorthorn being comparatively cosmopolitan in its charac- 
ter — for it thrives wherever a sweet and sheltered spot of ground 
can be found from one end of the island to thedther — is always the 
most attractive feature among the live-stock at the national shows* 
Many circumstances tended to give increased interest to the com- 

E etition in this class. Prime stock were brought together which had 
een bred in very distant localities, for some of which large prices 
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had been paid. And, as usual, the decision of the judges gave oc- 
casion for the expression of a great contrariety of opinions respect^ 
ing the comparative j)rominence which certain points in regard 
to style and symmetry should have the one over the other. Tliis 
is just as it should be; and it is only to be regretted that the 
grounds upon which the awards are made are not given, so that 
the public miglit know what qualities are most in vogue, and what 
are the present standards of taste and fashion. It would be most 
difficult, no doubt, to make up a scale of a pertain number of points 
which might be deemed perfection in an animal. How far such a 
method of giving expression to the shapes and figures of prize 
animals is practicable, can only be solved by breeders themselves. 
Those who are favourable to such a system, point to its successful 
operation in the island of Jersey. This would form a capital sub- 
ject for discussion at one of the monthly meetings of the Society — 
Mr Douglas, or some equally eminent breeder, would confer a 
great benefit on the agricultural interest were he to handle such 
a topic. 

The show of shorthorns was deficient in good bulls — indeed, there 
was not one really good specimen in the lot — young or old. It 
is rather strange it should be so, but nevertheless this seems to 
be only a characteristic of other shows, whether district or national. 
This may so far be attributable to the circumstance that parties 
using herd bulls find that they do not work well when in too high 
condition, which still, perhaps, influences too much the decisions 
of Judges. In the class of aged hills, the prize animals were only 
of middling merit, and four or five others were almost equally good. 
Without doubt, the two-year-old hulls were the best selection. 
Lord Kinnaird's is a good and useful animal ; his strong shoulder 
points were his chief faults. The one-year-old hulls were very 
moderate. Among the cow class there were some good specimens. 
Mr Douglas's three-year old is a very superior animal for her age 
— so level throughout, and quality everything that could be de- 
sired. The second-prize cow seemed to be somewhat overdone. 
Too much forcing appears to have rendered her patchy, and to 
have so far spoiled the harmony and symmetry of the several parts : 
a wonderful constitution, however, was a strongly redeeming feature. 
The two-year-old heifers formed a capital section ; Mr Douglas’s 
Clarionet,’' massive and symmetrical, carrying a large amount of 
lean flesh, with an extraordinary girth. Either of the twin 
‘‘ Duchesses,” the celebrities of Canterbury, made good seconds, 
and attracted a vast deal of attention. We only wish we had 
space to indicate a few of the leading opinions entertained by 
several of the shorthorn breeders in their partiality for each 
of the worthy rivals. Though fully ripe, the “ Duchesses” were 
bv some considered plain, if not faulty, in their hind-quarters. 
Mr Atherton showed a very creditable animal ; we heard she has 
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siace been sold for 200 guineas. The yearling-heifer section was 
largely made up of first-class animals. The two first-prize animals 
have perhaps never been excelled at any Show of the Society, 
their merits being very evenly balanced. Besides these, there 
were four or five animals of a superior caste, which it must have 
been no easy task to place. In the extra shorthorns, Mr Douglas 
had it all his own way. His three animals were welcome guests 
in the way of gracing the Dumfries meeting. Two of the animals 
are no strangers to tl\p breeders of shorthorns. The Rose of 
Athelstane,'' as is well known, won three national first prizes in 
1857 ; ‘‘ Rose of Sharon the first prize at the Irish National and 
and at the Highland Society last year. The “ Maid of Athelstane/" 
too, is of as good a cut and figure as her eminent exhibitor bad in 
the yard. 

AYRSHIRE. 

Unlike anything prevailing in* the northern counties of Scotland, 
dairy husbandry forms a prominent feature in the management of 
large arable farms on the five-course shift in Dumfries, and in 
some other of the southern counties. Large numbers of cows are 
kept on the farm and let out to a second party at so much a-head; 
and thus a subdivision of the labour of details is effected. The 
dairy and the feeding of sheep on many farms go hand in hand. 
As the Ayrshire breed of cows is found most profitable at the pail, 
a good show of this breed was to be expected. The entries were 
numerous; and if the Society can boast of a better general selection 
of animals of this breed at some of its former meetings, the prize- 
takers were all first-class animals. One feature worthy of notice 
is, that the great majority of the entries were from the localities 
more specially embraced within the district. Some parties were 
even excusing the fewness of the numbers. It was suggested that 
more would have been on the ground had the time of entry been 
somewhat extended. It is worthy of note, too, that many of those 
early calved were sajd to be kept at home, owing to the vessel not 
showing well beside the late calved ones. This point, like condition in 
a shorthorn, is certainly too much looked at now by judges. We lately 
heard of a breeder of Ayrshire cows having all his cows calving 
in autumn, that they may appear \o the best advantage at the 
shows at that season. A scale of points of perfection would un- 
doubtedly serve a good purpose im this instance, by assisting to 
prevent au undue value being attached to any one point 

HIOHIiAKD. 

The fewness of entries in this class was to be* expected from the 
distance of the Show from the highland valleys. Some of those 
that were shown were splendid animals. Mr Pollock^s three-year- 
old bull was a well bred animal, fair head and legs, but, if any- 
thing, deficient along the back. The premium cow of any age was 
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almost complete in every part ; her fine light dun hair flowed 
characteristically over a brow, with fine muzzle ; the horns were 
unexceptionable, and the back faultless. This will be a showy 
animal in October when the winter coat is on. Mr Pollock’s were 
well bred and useful animals, as also his three-year-old heifer (261), 
excellent in most points except the head, where the hair is slightly 
inclined to curl instead of flowing, and the muzzle is not so ele- 
gant The two-year olds (263 and 264), belonging to the same 
individual, were sweet and almost perfect animals. There was 
also one splendid specimen of the breed in the extra cattle, shown 
by the Misses Baird of Closeburn. The symmetry was excellent, 
and the light fancy dun colour, adding greatly to its beauty, set 
it off to advantage. 

FAT OXEN— CROSSES AND POLLED. 

The three year-old crosses were all wonderfully good animals. 
The two-year olds were not so ripe and so attractive. Among the 
extra cattle, Mr Osburn s cross ox was almost as fine a handler as 
could be desired. Among the extra cattle, the small Brittany 
bull and cows shown by Mr Prentice, Edinburgh, were great 
objects of curiosity. 

HORSES. 

The show of horses, as a whole, was inferior as to quality. In 
aged stallions^ and three-year-old entire colts especially, the turn- 
out was exceedingly middling. Some well knit and symmetrical 
frames were commonly marred by a roundness and want of clean- 
ness about the joints. Mr Buchanan’s two-year-old colt was much 
admired. It was a strong and handsome animal, and might have 
had a better place on the prize list but for a slight twist on the 
hind legs, indicating a weakness below the hock, which may wear 
olF as it gets older. The eight-year-old mare of Mr Bigg was 
truly a beautiful animal, of a rich dappled bay, and of a cut and 
figure that are rarely met with. We believe a portrait of this 
animal is to be taken by an eminent artist, to adorn the rooms of 
the Society’s Museum in Edinburgh. One of her progeny, a three- 
year-old filly, stood beside her,* easily first in her section, displaying 
^mmetry, and the characteristics of bottom, power, and good temper. 
For general excellence, the two-year-old fillies^ section 8, out- 
stripped all the others. The premium animal was much admired, 
and few or none were disposed to question her title to her placing 
even where there were so many good specimens. 

The Judges commended a black hunting-horse of great power, 
among the extra entries. The six Iceland ponies shown by Miss 
Hope Johnstone, Stidriggs, Moffat, afforded some idea of the de- 
velopment of the horse genus on the borders of the Polar circle. 
Wanting in the fine symmetry of our Shetlanders, they exhibited 
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BO remarkable a uniformity of type and character, that at a cursory 
glance it was difficult to find one better or worse than another iii 
the lot. 

CHEVIOT SHEEP. 

Out of deference, we suppose, for what the district has done for 
the breed, the Cheviots have been placed first in the sheep class. 
The show of this breed as to number and quality has never been 
excelled at any former meeting of this Society. The entries were 
numerous in all the sections, and the premiums were closely con- 
tested in each. The names of many of the most celebrated breeders 
figure in the premium list. This breed has been long and care- 
fully cultivated. Perhaps the points of excellence are even better 
understood and more consistently sought after than has been the 
case among the Leicesters. Inferior to the heath sheep in hardi- 
ness for the most stormy regions, or for the poorest pastures of the 
Highlands, they have nevertheless proved a valuable animal on 
many of our high and bleak pastures, and for obtaining crosses 
with the Leicesters where turnips are largely grown. The general 
character of the animals exhibited robustness of constitution, com- 
bined with symmetry and a fine description of wool. We cannot 
refrain from stating that we should have liked to have had a 
section or two of fat wedders of this class, to see what the farmers 
of the district can really make of them before sending them to 
market. This district, too, excelling all others in the rearing of 
half-bred sheep (crosses between Leicesters and Cheviots), might 
with advantage have shown the capabilities of such stock. Had 
such a section been open, opportunities might have been afforded 
for more fully understanding the merits of the smaller and larger 
breeds of Leicesters for crossing. 

BLACKFACED SHEEP. 

The show of blackfaced sheep has been better both as to num- 
bers and general excellence at some of the former meetings. It 
was, however, an interesting selection of the various types of this 
breed. Its more hardy and economical character over some of 
the other races which have been gradually displacing it in its 
native mountains, has been amply demonstrated in the severe 
ordeal to which hill-stock was subjected last winter. Many of 
these animals gather sustenance oit the very verge of the vege- 
table world, and no wonder that it requires much skill and care 
to maintain stock up to the more modern standards of excellence. 
In many situations the wool becomes thin and hairy, and the carcass 
loses its shape, if the breed is not regularly resuscitated by an 
admixture of blood from more favoured localities. Among the 
aged tups the well-marked peculiarities in the type and figure of 
the animals belonging to the different breeders were worthy of at- 
tentive study. The first and second prize animals were remark-- 
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ably fine specimens, and quite redeemed this section from medio- 
crity. The first premium tup (547) of four-shear was q^uite a model 
of its class. A tarffe and beautifully square carcass, m which the 
shoulder was completely hid, with broad chest and wide-set legs, 
of rather small bone, made it bear a look from any position. The 
head was finely set on, with horns neither too heavy nor too 
light, and symmetrically turned to a wish. A lot of fine and thick 
wool, having all the characteristics of long staple, came down to 
the knee and hock-joints, and gave the animal an elegant appear- 
ance. A slight thinness over me withers, which was only apparent 
on handling, was the chief defect. This peculiar and distinct type 
seemed to be aimed at in all the sheep throughout the different 
sections shown by the Messrs Murray. It scarcely required a 
catalogue to let us know the race throughout the other sections. 
The younger animals did not show quite so well, having a general 
tendency to a narrowness of chest. Mr Brydon’s j;wo-shear tup 
having a deep and full-ribbed carcass, first-class wool, and ex- 
hibiting all the characteristics of strong constitution, was much 
admired even beside its more graceful rival. Mr Archibald's 
tups were rather in too low condition to show well. The finely- 
finished hindquarters were their best points. There were no 
remarkable animals among the Dinmonts or shearling tups. Mr 
Pollock’s three-shear ewes were much admired along with the ex- 
cellent lambs at foot, which kept them in low enough condition to 
show to the same advantage as those in the neighbouring pens. 
Perhaps both Highland cows and blackfaced ewes should always 
be shown with their progeny suckling, as the practice of weaning 
early serves to hide faulty pointa The shearling ewes or gimmers 
were capital — not an inferior lot among them. The blackfaced 
sheep, as a whole, exhibited pretty clearly that the prevailing 
fashion among breeders is neitner to have the face too white nor 
too dark, but rather of an intermediate mottle. 

liBlCSSTEE. 

The animals in this class were a good lot throughout, quite 
equal to any which has ever been on the ground at any former 
meeting of the Society. Mr Beattie’s were capital specimens of the 
Scotch Leicesters, being of good size, well formed, and having fine 
quality of mutton, and also a fine fleece. Indeed, the whole of the 
prize animals were highly creditable to their respective exhibitora 

LONG-WOOLLED OTHEE THAN LEICESTER. 

The gradually increasing number of entries of long-woolled sheep 
other than Leicester is but another indication of the tendency of 
Scotch breeders to obtain size. The entries in this section consisted 
almost entirely of Cotswolds ; and very excellent they were. The 
list of exhibitors show that this massive and useful sheep is in the 
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bands of those who will see that all justice is done to it out of its 
native region. Whether it may succeed as well under liberal treat- 
ment on the best class of our hilly turnip soils as on the exposed 
Cotswolds, is now under trial. For crossing bred and half-bred 
ewes, the Cotswold will give hoggs of a large size, and heavier fleece 
will be got, while they will come as early to maturity. The more 
compact description of these sheep should be used, as it is not such 
a violent cross as with a sheep of long frame, and very likely long 
nock. Lord Einnaird’s and Mr Scot Skirving's were good spe- 
cimens. 

SOUTHDOWN. 

The southdowns were not numerous. The Duke of Richmond 
sent us good specimens of his well bred animals, seemingly too 
delicate for our Scotch grazing grounds. Mr Scot Skirving’s 
sheep exhibited more strength and substance, and appeared as 
if they were rapidly acclimating under his management. They 
were not in high condition, but looked and handled remarkably 
well. 

EXTRA SHEEP. 

Instead of the aged sheep which were usually entered in this 
class, we should most certainly have preferred a section or two of 
fat sheep, crosses and pure bred, showing the age and quality of 
the stock within the district, such as may be regarded as the result 
of all the careful selecting and breeding of Leicester, Cheviot, and 
blackfaced. As it was, however, this formed an interesting enough 
group, Mr Biggar s alpacas, too, had their own share of attention 
from the visitors. 

SWINE. 

More attention is paid to the rearing and feeding of pigs in the 
Dumfries district than in any other part of Scotland. The refuse 
of the dairy affords a certain amount of food for this description of 
stock. Considerable breadths of potatoes, too, are often consumed 
along with meal of various kinds m fattening. Parties from a dis- 
tance were rather disappointed at the small number of entries in 
this important class. What was still more singular, the majority 
of exhibitors were from a distance. At the local exhibitions the pigs 
in the district are said to be much better brought out. This is perhaps 
to be attributed to the existence of a large but distinct breed of 
swine in the county, which, though highly esteemed at home, does 
not compare so well in many points with the English large breeds. 
The pens, therefore, might have been better filled had an addi- 
tional section been left for swine of the Dumfries breed. As it wm, 
however, a fair share of the prizes came to a local exhibitor. Miss 
Bell, Woodhouselees, Canobie. The small breed is not in much 
repute in the Dumfries district In this section the competition was 
close among very select animals. The premium sow was generally 
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considered to be an almost perfect animal. The pigs not soaoeeding 
eight months old were inferior. 

POULTRY. 

The show of poultrjr was’ very generally considered to be 
anything but superior in quality. The season of the year is not 
favourable, as tne plumage is deficient. The district, though as 
rich in geese and hens as in pigs and cows, did not put forth its 
strength in the wav of numbers of poultry. The local exhibitors, 
however, Miss Beil and Mr Barker, carried off some premiums, 
where the most famous breeders of poultry in the north were 
competing. Nine kinds of hens, three of ducks, and as many of 
turkeys and geese, gave considerable variety to this class of live 
stock. 

DAIRY PRODUCE. 

Perhaps the Society has never had a better display of butter and 
cheese at any of its meetings. Since the time that the Show was 
last held iu Dumfries, in no department of farm management has 
there been greater progress within the county than in the making 
of butter and cheese. There were few or no inferior specimens to 
be found within the large and well-filled erection. Formerly the 
district was noted for its inferior dairy produce. Indeed, among 
the merchants in Glasgow and Edinburgh, any cheese of inferior 
quality was said to have had the “ Sanquhar flavour.'' This year's 
exhibition has amply wiped away all reproach in this respect, 
thanks to agricultural exhibitions for the high standard of excel- 
lence .set before every one. 

IMPLEMENTS. 

Ploughs. — Twenty-four entries of ploughs for general pur- 
poses rendered the selection of those for trial no easy matter. They 
were generally substantial and well finished, without any needless 
amount of extra work in the way of polish ; no new methods of 
fitting and adjusting the various parts were seen. There were 
fewer wheel-ploughs on the ground than at the Edinburgh Show, 
and the nature of the trial-field at Dumfries was not calculated to 
exhibit the strong points or the merits of the two forms. At 
Myreside, a substantial loam in a very dry state, full of small 
angular trap-stones, tossed about the swing-ploughs, and rendered 
their work far from being good. On the other hand, the wheels 
had the effect of keeping the ploughs steady to their task, and 
under the circumstances made admirable work. At Lincluden, the 
hay stubble was a loose sandy soil, scarcely entitled to the name of 
loam, having some small pebbles through it Though the land was 
dry, swing and wheel ploughs were both working sweetly, so that 
the wheels might to many seem merely useless appendages. 
High and low crest-ploughs were at the trial, and exhibited the 
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iwo kinds of ploughing which at present divide the tastes of 
farmers. The merits of the two kinds of work have been so often 
and so fully discussed, that we need not enter upon them in this 
place. Each has its advocates and followers, and both should receive 
encouragement at our shows. If a high-crested furrow is required, 
let competitors know whether it is to be obtained by putting the 
coulter to the land side and cutting out the bottom, or turning up 
the feather of the share and leaving an irregular floor below. 
Why not have a separate section also for rectangular cutting 
ploughs? Exhibitors should know what is actually wanted. We 
have no doubt that many of our leading implement-makers would 
cut the furrow and crest it in any way desired, if they only 
knew what were the points to be aimed at. The absence of a con- 
sistent and distinct specification of these points for the guidance of 
exhibitors, has naturally enough led to capricious decisiona By 
having an additional section, or two at most, improvements would 
in all probability have a more smooth and rapid progress. That 
something of this sort is needed, may be amusingly illustrated by an 
incident which occurred on the trial field. In utter disregard of all 
our northern notions of the state in which the surface of a ploughed 
lield should be left, Mr Page of Bedford was working with his skim- 
coulter ! True to the main requirements of the four-course shift 
in ploughing clover stubble ton drilling wheat, this eminent 
agricultural machinist was inquiring if the chief point in arriving 
at a decision was in having the grass and stubble well buried? 
This was, no doubt, thoroughly accomplished, but the action of the 
skira-coulter was altogether fatal to anything in the shape of a 
crest, inasmuch as the foundation upon which it could rest was 
cut away. The furrow was broken and loose at the top, and 
though well laid over, felt, to the foot, as if it was deficient in 
packing. In a furrow six inches in depth by nine in breadth, the 
following were the amount of the draught of the ploughs, by the 
dynamometer applied by Mr Slight ; — 


2. Barrowman, 
4. Bums, 

6. Dobie, 

7. Gray, 

10. Holliday, 
12. Hope, 

17. Law, 

20, Page, 

28. PorteouB, 
26. Smith, 
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The Trench Ploughs showed a draught from 6 to 7^ cwt. at 1 2 
inches in depth and 15 in width. Page's was working rather be- 
yond its capabilities at this depth. The subsoil ploughs for two or 
more horses have mostly assumed the grubber form. Law’s larger 
implement retained alone the form of Smith's subsoiler, with the 
addition of a wheel. 


TaAITS.-~OOT. I860. 
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404 


THE DUMFRIES SHOW. 


There was a good display of well*fini8hed Double Motdd-hoard 
Ploughs. At the present time there also exists two distinct fashions 
in the formation of the mould-boards of these plougba The ma- 
jority of those exhibited at Dumfries were of that description which 
have been more recently introduced. The lower part of the mould- 
)oard is cut away below and behind to a greater or less extent, 
which simply has the effect of displacing less earth from the bottom 
of the furrow. What is displaced, however, is thrown up into a 
sharper apex by the tail of the mould-board. A neatly-finished 
drill is the result. The old concave Scotch mould-board made a 
ridge of the same character, and was also easily drawn. The 
other form of mould-board takes more earth out from below with- 
out throwing it much up, and requires more power than the other. 
We need not enlarge upon the respective merits or defects of the 
two forms; it is sufficient for us to state, since both have their 
advocates, that the two are not strictly comparable, and were they 
thrown into two sections, there would be less risk of decisions being 
made capriciously. 

GRUBBEBS OB CULTIVATORS. 

There were 14 entries of Two-horse Gruhhers or Cultivators. 
The prevailing make was that invented, we believe, by the late 
Wilkie of Uddingston. The frame in which the teeth are set is 
suspended from the body of the grubber by slings, which, however 
well suited for the lighter description of turnip soils, are too weak 
for heavy lands. For very foul land too, advantage is not got of 
the high wheels, as the frame does not lift higher than the axle. 

NORWEGIAN HARROWS. 

There were 6 entries of this implement. The chief difference in 
their construction was, that in some the cutters are all fixed on a 
square axle, when in others they revolve separately on a round 
axle. The former method is said to be preferable, as it gives a 
greater cutting power. The Judges requested us to state that 
they Consider the Norwegian harrows make a section sufficiently 
distinct for themselves, and that Crosskill’s serrated clod-crusher 
and roller appeared out of place among them. 

CONSOLIDATING LAND ROLLER. 

The smooth, ribbed, and serrated forms were on the ground. 
Mr Robinson of Lincolnshire exhibited a serrated variety, which 
was commended, having some novelties in its construction, which 
appeared to meet several of the defects in these kinds of implements. 
It was all the more unfortunate that it was sadly damaged in taking 
it out of the truck. Owing to the particumr formation of the 
bushes, the discs maintain an upright position, and being held 
steady on the axle, do not wear or gall sidewaya 
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HABBOWa. 

Among tlie numerous entries for harrows the Scotch square form 
had scarcely a representative, — the diagonal prevailed. Ashby’s 
rotating barrows, though still imperfect in some points, attracted 
considerable attention, and the Judges wisely commended them. 
The Heavy Land Harrows were generally characterised by good 
workmanship. There were no less than 20 entries of Light Land 
Harrows^ and among them were several chain harrows, whose 
makers apparently were at a loss to know whether they should be 
entered in this section or in that of Harrows for covering grass 
seedsj for they found their way into both. The Cluiin liarrows 
were sufficiently numerous to have formed a section by themselves, 
and the better classification would have rendered the labours of the 
Judges both more easy and satisfactory. A general survey of the 
light land harrows impressed us with the idea that an important 

? riiiciple in their construction is not kept in view by the makers. 

hose on the ground, as a whole, were too short, necessitating a 
too close setting of the tines. A liglit land harrow ought to be 
fully wider in the tines than a heavy land one, to allow it to work 
and clear itself of weeds. Burnic’s new form of light land harrow 
was a novelty in its way, and its maker had evidently in view the 
remedying of a defect which applies, to a greater or less extent, to 
all iron harrows for the lightest descriptions of land. Iron har- 
rows work too heavy and dead on very light land, and the wooden 
body is therefore much better adapted for this purpose. Burnie 
divides the harrow across, and connects the fore and hind parts by 
means of rings, which will undoubtedly assist in improving the 
working of the implement on light soils. Its capabilities, however, 
can only be correctly known by repeated trials in the everyday 
work of a farm. Harrows for covering grass seeds become too 
diminutive when made of iron — though the closeness of the 
common tines is not so objectionable as in the light land harrow. 
A greater breadth, however, can be covered, for the same power 
expended in draught, by making grass seed harrows of wooden 
frames. 


GRAIN AND OTHER SEED-SOWING MACHINES, 

There were no improvements worthy of note either In Broadcast- 
sowing Machines for Grain or Grass Seeds. In DriU-soviing Ma- 
chines also, there is nothing specially ^interesting to report, for 
the Scotch makers seem to be standing still, so far as regards the 
perfecting of these implements. The greater number of those on 
the ground, however, had the fore-steerage attached, which has 
increased the neatness and precision of their working. It would 
be a great improvement, in more respects than one, to have the 
two outside coulters placed exactly half the width of the rows 
from the centres of the wheels. This would allow the outside wheel 
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to be driven back on its former track, and better enable the work- 
man guiding the machine to notice any deviations from the straight 
line, and to approach to that niler-llke degree of accuracy which 
is so pleasing to the eye, and permits of the horse-hoe being used 
with freedom. The separate sections for Carroty Mangold^ and 
Turnip Sowing Machines^ contained many exceedingly useful 
articles. In a few cases, neat and simple adjusting apparatus was 
to be seen for altering the quantities of seed sown.^ Young's 
turnip and mangold sowing machine is a very efBcient implement. 
By substituting a few plates, these seeds can either be sown in a 
continuous stream, or dibbled at intervals of any required distance. 
One implement is made to sow, and to sow well, more than one 
kind of seed. This is a point that certainly ought to be kept in 
view in offering premiums for directing the inventive faculties of 
machinists. It would bo much more economical, for example, to 
have a machine which could sow carrots, turnips, and mangold, than 
to have one for each — one to sow grain as well as grass seeds broad- 
cast ; most of the grain and grass seed machines on the ground, 
indeed, professed to do this. So, also, it shows a very imperfect 
adaptation of the parts of a drill-sowing machine, that it cannot 
sow both beans and other grains at all distances. Were the Scotch 
makers to take a leaf from the English, and to improve some of 
the parts of their drills, a cheaper and as good a drill might be 
produced than any we can yet boast of. At the same time, the 
complicated appearance of the English drills are more apparent 
than, real, for they often work for years without getting out of 
order, or requiring the least repairs. The English machines, 
indeed, are finding their way much more largely into Scotland 
than we would be apt to suppose, from their absence at the 
national show of implements. 

GUANO pxjlveriseil;. 

To those who are in the habit of using large quantities of guano, 
the implements which the premiums have called forth have been 
welcome guests. A great improvement was apparent this year in 
the general run of the machines which were entered in this section. 
Light and handy little grinders have been more aimed at, and 
agriculturists have now the means of performing efficiently what 
was formerly a tedious and disagreeable piece of work, which was, 
after all, never rightly done. 

HOBSS-HOES FOB QBAIN. 

There were only three entries for horse-hoes for grain. Hunter 
of Samuelston’s lighter make of the Saxmundham form, seemed a 
useful article. A lighter and cheaper machine than any which 
was exhibited, still leaves great room for improvement in this 
section. 
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HOBSB-HOBS FOR OBEBK CROPS. 

A first-rate display of hoes for drilled green crops. There were 
twenty-two entries, and scarcely an inferior specimen. The ex- 
panding form is evidently not so mnch in fashion here. The tines, 
or teeth, move on ribs from the body or beam of the implement, 
and this has the advantage of always keeping the cutting points 
parallel to the line of draught. TJie tines were moderately long, 
and well raked with good broad cutting points, forming substantial 
and efficient implements. 

REAPING-MACHINES. 

Being unable to attend the trial of Eeapers at Tinwald Downs, 
we are indebted to Mr Alex. Slight, Leith Walk, for the follow- 
ing report ; — 

‘‘ Several machines, both In section 35, with self-delivery, and 
in section 36, for manual delivery, were exhibited in the show- 
yard on the 1st, 2d, and 3d August, but there being no grain 
ready to try these at that time, it was arranged that the trial should 
take place on a future day, and the machines entered and exhibited 
should then have an opportunity of competing for the premiums. 

‘‘ The 31st August having been duly announced as the day of 
trial, seven machines were brought to the trial field at Tinwald 
Downs, One of these, however, competed on both sections — viz. 
Cranston’s (invented and made by W. A. Wood, Hoosick Falls, 
New York) — as it was altered from self-delivery to manual, by the 
removal of the self-acting apparatus, and substituting a fixed board 
with a seat for the deliverer. 

Two other machines were also in the field, but not in competi- 
tion. The first, Brigham & Bickerton’s self-delivery machine, was 
entered, but was not brought forward at the show, and therefore 
disaualified. The other, by Alex. Jack & Son, was not entered. 
It differed from their machine in competition only in having a tilt- 
ing-board instead of the fixed board for delivery. 

“ The grain on which the machines were tried was a strong crop 
of oats, the field level, and well suited for the working of such 
machines. The grain had a considerable lean in a north-easterly 
direction, but patches over the whole field were lodged in the con- 
trary direction, and these were cut out with the scythe. On 
account of these lodged portions, it was resolved to try all the 
machines on one portion of the field, rather than give a portion to 
each, as some would have had more lodged grain than others. 

“ Cranston’s machine, with self-delivery, was the first tried. It is 
fitted with a board somewhat similar to the hand-dejivery machine, 
but having an endless chain moving round it over guide-pulleys 
at the corners and below the surface. This chain carries one end 
of a bar of wood about 6 inches deep, while the other end slides 
through an eye loosely attached to the frame a short distance be- 



408 


THE DUMFBIES SHOW. 


hind the board at one corner. In working, the end of the bar 
attached to the chain moves forward in a straight line along that 
side of the board next the standing grain, across the front, carrying 
the cut grain with it, then bapk along the opposite side, laying the 
grain off in a sheaf at each revolution. Tliis arrangement is very 
ingenious^ but in the heavy crop of oats did not work well, both 
the raking-board and cutters choking frequently. The reel in 
front also appeared to go too fast, causing a good deal of grain to 
be shaken. 

“Lord Kinnaird's machine, with self-delivery, by Alexander 
Shanks & Son, Arbroath, was the next tried. Its performance was 
highly satisfactory, the grain being well laid in a swathe, from 
which it was easily gathered into sheaves. 

“ The first prize in Section 35 was therefore awarded to Alexan- 
der Slianks & Son, no second prize being awarded. 

In the machines with manual delivery, Gardner & Lindsay^s 
was first tried, and it made very good work, the grain being well 
laid off in sheaves — the machine cutting a width of about 4 J feet. 

The next, by Alexander Jack & Son, was similar in construction 
to the preceding, and cut about the same width, but the delivery 
was not quite so well managed, and this probably caused a little 
more short straw or chaff to be found in the sheaf, from the straw 
lying on the cutters, and being cut a second time. 

“ Both of these machines being drawn by two horses abreast, with 
8wingle-tree8,the dynamometer was applied, and the draught found 
to be in the former 3^ to 4 ewt, and in the latter 3 to 3^ cwt. In 
the other machines, the horses being yoked with a pole or shafts, 
the dynamometer could not be applied. 

“ Trotter’s machine was next tried, and made good work, cutting 
from 3i to 4 feet wide. It was first worked with two horses, one 
in the shafts and the other before ; but it was afterwards worked 
by one horse, and did not seem too heavy for it. 

“ In this machine the delivery-board and cutter-frame are jointed 
to tlie main carriage frame, and supported outside by a small 
wheel, allowing the cutter to rise or fall to the inequalities of tlie 
ground without the rink of straining any part ot the machine. 
Another advantage in this jointed frame is, that in moving the 
machine from one place to another, it can be folded up against the 
body, and the whole is then little wider than a common cart. 

“ Brigham & Bickerton’s machine, which was exhibited in the 
show-yard as a mower, was next brought forward. A delivery- 
board and seat had been added to it in a temporary fashion, but 
in such a wav that the raker could not sit on it and perform his 
duties. A little work was made with it by a man standing on it, 
but in a very unsatisfactory manner. 

‘‘ Cranstoirs machine was again put to work, having been altered 
from self to manual delivery, the reel being at first retained. The 
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deliverer on this machine was seated at the back of the board in- 
stead of at the side as in the others, and used a light three>pronged 
fork instead of the rake, gathering the cut grain from left to right, 
and throwing it oflf in sheaves to the right-hand side. Some of the 
sheaves were well laid, but the greater part of them were twisted 
and irregular. When the reel was removed the delivery was rather 
better, but still imperfect. 

‘‘Tlie Judges had a farther trial of Gardner & Lindsay's and 
Jack & Son's machines, when the first premium was awarded to 
the former, and tlie second to the latter. 

“ Brigham & Bickertoii's self-delivery machine, not in compe- 
tition, was then tried, but did not work satisfactorily. 

“ The machines then cut a few rounds to allow visitors to the trial 
field a better opportunity of witnessing their performance, while 
the Judges examined the stubble-rakes. Only three of these were 
brought to the field — viz., Caldow & M'Kinners, made by How- 
ard ; J. Kirkwood’s, Tranent ; and J. Harkness’s, Gretna. 

Tiie first prize in this section was awarded to J. Kirkwood, and 
the second to Caldow & M‘Kinnel.” 

We have only further to state that, in a communication from 
Jlr Patterson of Offers, one of the Judges, he refers to the great 
advantage which the division of reapers into two sections, self and 
manual delivery, had in the making of awards. Such a division 
was felt to be much required last year. The two classes of machines 
are not strictly, comparable, and the tastes of Judges, when such a 
separation is not made, are not apt to be unduly swayed by their 
own local experience or necessities. 

HORSE STCBBLE FOE BAY-EAKFB. 

There were a great deal fewer entries of rakes tlian at Edin- 
burgh. The whole, however, were first-class articles. Tlie uni- 
formity in style and form shows the effect which such exhibitions 
have had in rai.sing tlie general excellence within a very limited 
period. Both Kirkwood and Page are aiming at improving the 
action of the teeth by swinging them a little above the ground, 
instead of resting them on it by slightly bending them near the 
points. Kirkwood's was characterised by strength, good work- 
manship, and nicely adjusted parts. 

THRASHINO-MACHIKES. 

The tlirasbing-macbines were subjected to a most careful trial. 
On the whole, they were not making anytliing like good work in 
the mere thrashing and separating of the grain from the straw. 
Many, too, were breaking the grain considoiably. Indeed, the 
merits of the various inacliines, whether horse or steam power, were 
decided on this particular poiut. Had several of the tuacbiiies at 
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the trial exhibited anything like an equality in this first and essen- 
tial process — ^thrashin^ and shaking the grain — it would have been 
necessary as well as interesting to have known the amount of 

E ower expended in thrashing a given quantity of grain. This, 
owever, was far from being the case, and, under the circumstance, 
it was therefore worse than useless to make the expenditure of 
power an element in the question. The mere saving of a few 
pounds of coals is never for a moment to be put in the balance 
against bad thrashing. The thrashing capabilities of the machines 
were tested both by wheat and oats. The latter kind of grain 
affords a much more rigid test than the former, more especially 
when grown on inferior soils, or when it is but indifferently 
ripened. For this reason we believe that the English mills are 
not so relatively valuable on poor and late districts as they are in 
others where there is more strength or bone in the straw, which 
greatly assists the rubbing action. Any little doubts which the 
Judges had in making up their minds in placing the machines on 
the premium list, were soon dispelled when their powers of thrash- 
ing oats were put to the test. From the temporary manner in which 
many of the horse-power machines were fixed to the ground, 
they did not work sweetly, and in one case led to a breakage. 

FAKNERS. 

Both the premium corn fanners were deserving of attention, 
from the good workmanship and the satisfactory manner in which 
they performed the work. Their other merits were pretty equally 
balanced ; but the price of one being J?15, and the other £Q, 10s., 
this had, withoiit doubt, a considerable influence with the judges 
in making the awards. Though there was only one exhibited as 
(frass-seed fanners^ yet the construction and workmanship were so 
excellent as to well deserve a premium. 

WEIGHING-MACHINES. 

The weighing-machines for grain were highly creditable to all 
the exhibitors. The prize machine, entirely made of iron, exclu- 
sive of weights, was <jP2, 12s. 6d. The second prize, to a machine 
made partly of wood and of iron, at the price of £2^ lOs. Both 
were simple in construction, and, at the same time, had all the 
appearance of efficiency and durability. Of weighing-machines 
from 1 Ih. to 2 ions there were as many as ten entries, forming an 
excellent exhibition of this sort Several of them had compound 
index levers, which may be exceedingly suitable when placed in 
connection with a building, but are not so well adapted for ordinary 
farm purposes, and they add considerably to the cost. The mode- 
rate price of the premium machine, conjoined with simplicity of 
construction and high class workmanship, would also, in this case, 
very properly form a considerable element in making the awards. 
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STRAW-OUTTINa MACHINES. 

There were as many as eighteen entries of straw-cutters for hand- 
power, and the great majority were excellent. These machines 
are coming rapidly into use, more especially on small dairy farms, 
where steaming or boiling hay or chaff is practised. A capital 
opportunity was afforded of selecting a good article. In hand- 
machines Kichmond & Chandler's cut 21 lbs. of straw in 3 minutes 
and 21 seconds, while Page's took 19 seconds more. But for 
power, Pagers did its work admirably — cutting 14 lbs. of straw in 
20 seconds, while Bichmond & Chandlers took 32 seconds. 

TUENIP CUTTEKS AND PULPEES. 

Nothing worthy remark in improvements of machines for cut- 
ting turnips for sheep or cattle. There were four entries of turnip- 
cutters attachable to a cart. Caldow & M‘Kinnell have well- 
nigh hit the nail on the head in inventing their machine, though in 
its present form it scarcely complied with the terms of the premium. 
It was not attachable to a cart, but was more strictly speaking a 
turnip cutting cart or cart turnip cutter. In fact, it is an ordinary 
cart, whose sides form a large hopper to a cutter for sheep, on 
Gardner's principle, and driven by gearing from the wheels. It is 
too much to expect that such an implement — however complete in 
its action — costing <jf?15, will come into very general use, more espe- 
cially as it will only be used for a limited period in the year. Surely 
it would not be a very heavy tax on the ingenuity of the makers 
to have a movable bottom fitted to the cutter, and the cutter itself 
screwed off, to permit of its being used as a common cart, when 
not needed for slicing turnips, and strewing them over grass fields. 
With one exception the cutters themselves in this section were not 
good ones, as they made the pieces much too large and rough. 
Twelve entries of excellent pulping-machineSy against one of very 
inferior construction at Edinburgh, gave a greatly increased inte- 
rest to this section. The remembrance of the last severe winter, and 
scarcity of keep for stock, made many look with something more 
than mere curiosity at these new machines. It was only after a 
careful trial of the quality of the work performed, and of the ease 
of working the machines, that fihe Judges distributed the awards. 

LINSEED-CAKE AND G&AJtSf BEEAEEES. 

The numerous entries in the respective sections of these machines 
bore testimony of the strides which have been made in their manu- 
facture. Cheapness and efficiency have gone side by side in no 
inconsiderable way. Quality of work done and power demanded 
were the means adopted in arriving at a decision where the compe- 
tition was pretty close. 
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HAY BACKS AND TUENIP TROUGHS— HDKDLES FOB SHEEP. 

The racks were all of iron, and the prices, considering quality of 
material and workmanship, exhibit the economical application of 
this enduring material to an article which is subjected to great tear 
and wear from the atmosphere. There was only one sheep trough 
on the ground. It was not by any means low' in price, or com- 
mendable for its structure. It makes a far better sheep trough 
than those to be seen most commonly in use ; to have the mouth a 
few indies narrower than at the bottom, to which, though it looks 
a little odd at first sight, there is no practical objection, when well 
set up from the ground. It not only takes in less rain, but it does 
not allow chaff, cake, or grain to be so readily blown out by winds. 
Taking the style, size, workmanship, and price of the wooden 
hurdles into consideration, we never saw anything of the sort which 
gave us less satisfaction, Bain, M‘Nicol, & Young's iron netting 
for sheep fence was worthy of a close inspection. 

DAIRY UTENSILS. 

Such a display of articles of the dairy, from the churn and cheese 
press to the butter roller and cooler, has seldom or never been seen 
at any meeting of the Society. Unless purchasers of the articles 
took it for granted that the premiums were rightly awarded, it 
would have required no little time and skill to decide which was 
best where all were good, 

CARTS. 

As is usual at the meetings of the Society, there were a large 
number of carts on the ground. Tlie style and structure in the 
different sections varied considerably. If anything, the general 
run of the carts were rather heavy for ordinary tarin work. The 
most of the tipping and slanting fittings were neither very efficient 
nor easily worked. The sheaths or floor bearers, too, were commonly 
morticed instead of being bolted down to the trame, which serves to 
impart a heavy appearance to the cart sides, which must be made 
thicker and stronger in the one case than the other. Williamson's, 
of Thornhill, in the harvest cart section, was a capital and strongly 
built article for the money, while CrosskiUs was beautifully finished 
and altogether elegant. To many, however, it might appear too 
fine for the rough wear and tear of ordinary farm work. For the 
light spring cart^ the high class woikmansliip of this celebrated 
firm was nmre in keeping with the uses and design of the article. 
Ihe special premium by the Right Honourable Lord Ashburton, to 
the inventor of the best drag for the common cart, to he exhibited in 
working order^ called forth as many as fourteen competitors. The 
drag ot the premium cart was self-acting. Jt is made by fixing 
biith the draught and breeching to hooks attached to iron rods, 
which take off or press the drag on the wheel as the horse draws 
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or as it pushes back on descending an incline. This seemed a 
likely enough method of working out a very desirable object. The 
most of the other drags abounded in complications, and did not 
seem fitted to answer the end in view. Too frequently the drag- 
ging went before everything else, and the tipping and inclining 
arrangements were much interfered with, and, indeed, commonly 
left out. We have seen a much more effective and cheaper drag 
than any exhibited, though not self-acting. It is formed by a hook 
on the end of an iron rod, so as to catch the axle and allow of a 
wooden cross bar to be pressed with a screw on the back of the 
wheels. The cross bar being merely hung with chains from the 
heels of the cart, can be easily taken off or on at pleasure, without 
adding a single bolt or nail to the cart, or interfering with the 
common lock and tipping gear. 

DIVISIONS, MANGERS, RACKS, AND HARNESS FOR HORSES. 

In all these there were considerable variety in finish and style, 
to suit those who aimed at utility alone, and those who combined 
it with the fanciful and ornamental. Downie of Corstorphine 
showed a set of good and moderately priced harness, while Weir 
of Dumfries had one at double the money, the extra price being 
expended in richly finished w'ork, which attracted much attention. 

STACK PILLARS. 

There were three entries for Stack Pillars. The round-headed 
ends of the iron framing fitting into round sockets, exhibited a 
simple and substantial method of dispensing with nut and screw. 
This amply showed also the vast superiority of iron to wooden 
framing, as the former can be so readily moved from one place to 
another. 


IRON GATES, HURDLES, AND OTHEll FENCING. 

The premium field gate was remarkable for cheapness, and the 
price at which such an article can be sold will make ibem be sub- 
stituted largely for the wooden. 

TILE MACHINES. 

The working of Page’s pipe and tile machines drew crowds of 
admiring spectators. Indeed, its rapidity and nicety of working 
was one of the great womlcrs of the snow ground. When woiked 
by power, one of these machines, it is said, can be made to turn 
out 40,000 two-inch pipes in a day. 

EXTRA AND GENERAL COLLECTION OF IMPLEMENTS AND MACHINES. 

The gradually increasing number of entries under these heads show 
that they are becoming into greater favour with exhibitors. The 
Humber of articles ^hich some of our Scotch implement makers 
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have entered on the list, indicates that new and large firms are now 
rising in the trade on this side the border. Many of the entries, 
however, are duplicates of what are exhibited in competition. Our 
limits do not permit us to enter into an enumeration of the 
articles which might have been better brought into notice by 
forming them into sections. Indeed, it would have taken too 
much time to have run back and forward through these collec- 
tions to compare individual merits in the same class of machines. 
Wo observed three or four hay-making or tedding machines, which 
are finding their way pretty largely into Scotland, scattered through 
the extra and general collections, and which would no doubt have 
been better examined in a section by themselves. This department 
affords an opportuipity for every novelty in agricultural tools and 
machinery being introduced to the notice of the public. Indeed, 
a pretty wide margin is given, so that everything that can be con- 
sidered of use on a farm, from the washing and mangling machines 
to the gas-making apparatus and garden chairs, finds a place. 
Caldow & M^Kinnels numerous array made a favourable impres- 
sion as to the local enterprise in agricultural machinery-making. 
Hornsby's high-class articles, with his famous ploughs, was a col- 
lection which we could have ill spared. Middleton's show of iron- 
fencing, and incomparable straining posts for wire, deservedly drew 
a large amount of attention. Indeed the articles in the extra and 
general collections were I'ichly suggestive to the practical agricul- 
turists, and the crowds who surrounded them on the show-day was 
a good criterion of the interest which they created. 


AWARD OF PREMIUMS. 

Class I-CATTLE. 

POLLED GALLOWAY. 

Judges — John Graham of Shaw, Lockerby ; and Robert Swan of Brae 
Dumfries. Attending Member — J. S. Wigutman of Courance, 
Lockerby. 

SUCTIOV 

1. Best Bull, calved before 1st January 1858 — hJiO to James Beattie, 

Newbie House, Annan. Second — L.IO to Samuel Thomson, 
Blaiket, Crocketford, Dumfries. Third — The bronze medal to 
James Graham, Meikle Culloch, Dalbeattie. The silver medal to 
James Beattie, Newbio House, Annan, as the Breeder of the Best 
Bull. 

2. Best Bull, calved after 1st January 1858 — L.20 to Robert Stobo, 

Halliday Hill, Dumfries. Second — L.IO to John Cunningham, 
Whitecalrn,Kirkpatrick-Durham. Third — The bronze medal to 
James Beattie, Newbie House, Annan. 

3. Best Bull, calved after 1st January 1859 — LIO to James Beattie, 

Newbie House, Annan. Second— L.5 to John Birrel, Guards, 
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Gretna. Third — ^The bronze medal to Patrick Dudgeon of Car- 
gen, Dumfries. 

4. Best Cow of any age — L.15 to James Graham, Meikle Culloch, 

Dalbeattie. Second — L.8 to W. and J. Shennan, Balig, Kirk- 
cudbright. Third — The bronze medal to James Graham, Meikle 
Culloch, Dalbeattie. 

5. Best Heifer, calved after 1st January l858 — L.IO to W. and J. 

Shennan, Balig, Kirkcudbright. Second — L.5 to James -Graham, 
Meikle Culloch, Dalbeattie. Third — The bronze medal to John 
Wallace, Langbarns, Kirkcudbright. 

6. Best Heifer, calved after 1st Januaiy 1859 — L.8 to John Cunning- 

ham, Whitecaim, Kirkpatrick- Durham. Second — L.4 to W. 
and J. Shennan, Balig, Kirkcudbright. Third — The bronze 
medal to the Duke of Buccleuch. 

EXTRA POLLED GALLOWAY. 

The medium gold medal was awarded to James Graham, Meikle Culloch, 
Dalbeattie, for a Cow, age 5 years and 5 months, winner of the 
first jyremium at Glasgow in 1857. 

The Judges commended the following : — Two Heifers, belonging to the 
Duke of Buccleuch ; an Ox, belonging to Wellwood Maxwell of 
Glenlee, New Galloway ; and an Ox, belonging to Robert Stobo, 
Halliday Hill, Dumfries. 

POLLED ANGUS OB ABERDEEN. 

Robert Hector, 4 Union Street, Montrose; and George Milne, 
Haddo, Methlic, Aberdeen. Attending Member — Wellwood Her- 
bies Maxwell of Munches, Dalbeattie. 

7. Best Bull, calved before 1st January 1858 — L.20 to Alexander 

Bowie, Mains of Kelly, Arbroath. Second — L.IO — No compe- 
tition, The silver medal to William M‘Combie, Tillyfour, Aber- 
deen, as the Breeder of the Best Bull. 

8. Best Bull, calved after 1st January 1858 — L.20 to William 

M^Combie, Tillyfour, Aberdeen. Second — L.10 to George 
Brown, Westertown, Fochabers. Third — The bronze medal — 
No competition, 

9. Best Bull, calved after Ist January 1859 — L.IO to the Trustees of 

the late Robert Scott, Balwyllo, Brechin. Second — L.5 — No 

competition. Third — ^The bronze medal — No entry, 

10. Best Cow of any age — L.15 to William M‘Combie, Tillyfour, Aber- 

deen. Second — L.8 to John Collie, Ardgay, Forres. Third — 
The bronze medal to George Brown, Westertown, Focfiabers. 

11. Best Heifer, calved after 1st January 1858 — L.10 to George Brown, 

Westertown, Fochabers. Second — L.5 to John Collie, Ard^y, 
Forres. Third — The bronze medal to William M^Combie, Tilly- 
four, Aberdeen. 

12. Best Heifer, calved after Ist January 1859 — L.8 to the Trustees of 

the late Robert Scott, Balwyllo, Brechin. Second — L.4 to Wil- 
liam M‘Combie, Tillyfour, Aberdeen. Third — the bronze medal 
to the Trustees of the late Robert Scott, Balwyllo, Brechin. 
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EXTRA POLLED ANGUS OR ABERDEEN. 

The medium gold medal was awarded to William M‘Combie, Tillyfour, 
Aberdeen, for each of the following lots : — Cow, age 7 years, 
Winner of the let Premium at Inverness in 1856, and 1«^ Pre- 
mium at the International Shjow at Paris^ 1850, Cow, age 5 
years, Winner of the ist Premium at Aberdeen in 1858. Cow, 
a£?e 9 years. Winner of the 1«< Premium at Berwick in 1854. 
Cow, age 7 years, Winner of the \st Premium at Glasgow in 
1857. 

I'he gold medal, offered by M. Dubrone for the best polled Bull in the 
Yard, was awarded to James Beattie, Newbie House, Annan, for 
a polled Galloway Bull, age 5 years and three mouths. 

SHORT-nORN. 

/u(ty6«—THOMA8 Crofton, Holy Well, Durham ; William Cattle, Dor- 
mont Grange, Ecclefechan ; mid George Shepherd, Shethin, 
Tarves. Attending Member — J. Gilchrist Clark of Speddoch, 
Dumfries. 

13. Best Bull, calved before Ist January 1858 — L.20 to William 

Lambert, Elsington Hall, Haydon Bridge. Second — L.IO to 
discount Strathallan, Strathallan Castle, Auchterarder. Third 
— The bronze medal to Viscount Strathallan. The silver medal 
to John Aitkinson, Bywell Hall Farm, Stocksfield, as the Breeder 
of the best Bull. 

14. Best Bull, calved after 1st January 1858— L.20 to David Ainslie 

of Costerton, Blackshiels. Second — L.IO to Lord Kinnaird, 
llossie Priory, Inchture. Third — The bronze medal to Lord 
Kinnaird. 

15. Best Bull, calved after 1st January 1859— L. 10 to John Aitkinson, 

Peepy, Stockbfield, Newcastle-on-Tyne. Second — L 5 to Messrs 
Turnbull, Bonhill Place, Dumbarton. Third— The bronze medal 
to James Ilozier of Newlands, Mauldslie Castle, Carluke. 

IG. Best Cow of any age — L.15 to James Douglas, Athelstaneford, 
Drem. Second — L,8 to Thomas Atnerton, Chapel House, Spike, 
Liverpool. Third — The bronze medal to Viscount Strathallan. 

17. Best Heifer, calved after Ist January 1858 — L.IO to James Douglas, 

Athelstaneford, Drem. Second — L.5 to Captain Robert Gunter, 
The Grange, Wetherby, Yorkshire. Third — The bronze medal 
to Captain Robert Gunter, The (Grange, Wetherby. 

18. Best Heifer, calved after Ist January 1859— L.8 to James Douglas, 

Athelstaneford, Drem. Second— L.4 to James Douglas, Athel- 
staneford, Drem. Third — The bronze medal to James Douglas, 
Athelstaneford, Drem. 

EXTRA SnORT-nORN. 

The medium gold medal was awarded to James Douglas, Athelstaneford, 
Drem, for each of the following lots ;— Cow, age 5 years, 8 
months, and 6 days. Winner of Premium at Olmgow in 1857. 
Cow, age 4 years, 6 months, and 5 days. Winner of let Premium 
at Edinburgh in 1859. A Heifer, age 3 years. 
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AYRSHIRE. 

Patrick Graham Barns of Limekilns, East Kilbride ; Quintin 
Bone, Greenan, Ayr ; James Pollock, Raws, Kilmarnock. At‘ 
tending Member — David McCulloch, Auchness, Stranraer. 

19. Best Bull, calved before 1st January 1858— 'L.20 to John Stewart, 

Burnside Cottage, Strathaven. Second — L.10 to Tudhope, 
and Todd, Poniel, Douglas. Third — The bronze medal to the 
Duke of Buccleuch and Queensberry. The silver medal to Mr 
Dunn, Helensburgh, as the Brtederoi the best Bull. 

20. Best Bull, calved after Ist January 1858 — L. 10 to John Marshall, 

Airbles Farm, Motherwell. Second— L 5 to John Stewart, 
Burnside (Jottage, Strathaven. Third — The bronze medal to John 
Stewart, Burnside Cottage, Strathaven. 

21. Best Cow in Milk of any age — L.IO to John Marshall, Airbles Farm, 

Motherwell. Second — L.5 to John Stewart, Burnside Cottage, 
Strathaven. Third — The bronze medal to H. D. B. Hyslup, 
Tower, Kirkconnel. 

22. Best Cow in Calf of any age — L.10 to John Parker, Nether Broom- 

lands, Irvine. Second — L.5 to John Stewart, Burnside Cot- 
tage, Strathaven. 

23. Best Heifer, calved after let January 1858 — L.8 to John Parker, 

Netlier Broomlands, Irvine. Second — L.4 to the Duke of Buc- 
cleuch and Queensberry. Third — The bronze medal to H. D. B. 

• Hyslop, Tower, Kirkconnel. 

24. Best Ileifcr, calved after 1st January 1859 — L G to John Stewart, 

Strathaven. Second— L.3 to John Marshall, Airbles Farm, 
Motherwell. Third — The bronze medal to the Duke of Bucleuch. 

HIGHLAND. 

Judges — Alexander Denholm, Baitlaws, Biggar; Captain Kennedy of 
Finnart, Girvan ; and Duncan Mitciiei.l, Blairvockic, Luss. At- 
tending Member — James Connell of Conheath, Irvine House, 
Ijfingholm. 

25. Best Bull, calved before 1st January 1858 — L.20 to Allan Pollok 

of Ronachan, Tarbert, Second — hAO-^No entry. Third- The 
bronze medal — No entry. The silver medal to R. D. Campbell 
of Jura, 08 the Breider of the best Bull. 

26. JBest Bull, calved after 1st January 1858 — No Entry. 

27. Best Cow of any Age — L.10 to the Duke of Hamilton and Brandon, 

Arran — {Under Protest.) Second— L.5 to Allan Pollok, Ronachan, 
Tarbert. Third — The bronze medal to Allan Pollok, Ronachan, 
Tarbert. 

28. Best Heifer, calved after 1st January 1857 — L.8 to Allan Pollok, 

Ronachan, Tarbert. Second — L.4 %o Allan Pollok, Ronachan, 
Tarbert. Third — The bronze medal — No entry. 

29. Best Heifer, calved after Ist January 1858 — LG to Allan Pollok, 

Ronachan, Tarbert. Second — L.3 to Allan Pollok, Ronachan, 
Tarbert. Third — No award, 

FAT STOCK. 

Judges-^Jons Haig, Cameron Bridge, Windygates, Fife ; Gboreo Hab- 
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VET, Whittingham Mains, Prestonkirk ; John Patnb, Flesher, Dum- 
fries. Attending Member — J. A. Shaw Stewart of Camock, Stirling. 

30. Best Cross Ox, calved after 1st January 1857 — The medium gold 

medal to David Ainslie, Costerton, Blackshiels. Second — The 
silver medal to James Stewart Newmarket, Aberdeen. Third — 
The bronze medal to James Stewart, Newmarket, Aberdeen. 

31. Best Cross Ox, calved after 1st January 1858 — The medium gold 

medal to John Hunter, Dipple, Fochabers. Second — The silver 
medal to Kobert Husband, Gellet, Dunfermline. Third — The 
bronze medal — No competition. 

32. Best Polled Ox, calved after Ist January 1857 — ^The medium gold 

medal to Well wood Maxwell of Glenlee, New Galloway. Second 
— The silver medal to Wellwood Maxwell of Glenlee, New Gallo- 
way. Third — The bronze medal to the Duke of Buccleuch. 

33. Best Polled Ox, calved after 1st January 1858 — The medium gold 

medal to John Collie, Ardgay, Forres. Second — The silver medal 
to John Collie, Ardgay, Forres. Third — The bronze medal to the 
Duke of Buccleuch. 

*1 

EXTRA CATTLE. 

The Judges highly commended — Five Highland Oxen, belonging to 
Misses Baird of Closeburn ; and a Cross Ox, belonging to Kobert 
Osburn, Hitch ell, Cummertrees, Annan. 

Class II.— HORSES 

FOR ACRTCULTURAL PURPOSES. 

Stallions : Robert Findlay, Springhill, Baillieston ; James 
Steedman, Boghall, Roslm. Attending Member — Captain Dirom 
of Mount Annan, Annan. 

Judges — Mares : George Tod, Loohran, Blair-Adam ; and John Waugh, 
St John’s Kirk, Biggar. Attending Member — Col. Graham of Moss- 
know, Lockerby. 

Section 

1. Best Stallion, foaled before 1st Jan. 1857 — L.30 to David Riddell, 

Kilbowie, Duntooher. Second — L.15 to William Kerr, Lochend, 
Kilbirnio. Third — The bronze medal to John Barr, Barangry, 
Bishopton. The silver modal to George Scott, Barr, Largs, as 
the Breeder of the best Stallion. 

2. Best Entire Colt, foaled after Ist January 1857 — L.20 to Andrew 

Logan, Cros^at, Kilbarchan. Second — L.10 to John Frazer, 
Overton, New Abbey, Third — The bronze medal to Robert 
Lochhead, Glenshinnoch, Bishopton. 

3. Best Entire Colt, foaled after 1st January 1858 — L.15 to James 

Salmon, Benston, Paisley. Second — L.8 to Peter Crawford, 
Dumgoyack, Strathblane. Third — The bronze medal to John 
Buchanan, Coldrach, Drymen. 

4. Best Entire Colt, foaled after 1st January 1859 — L.IO to Matthew 

^ Kerr, Gree, lleith. Second — L.5 to James Proudfoot, Temp- 
land, Loohmaben. Third — The bronze medal to Alexander 
M‘Lachlan, Easter Longhaugh, Bishopton. 
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5. Best Mare (with foal at foot), foaled before Ist January 1857 — 

L.20 to James Douglas, Athelstaneford, Drem. Second — L.IO 
to Robert Morton, Dalmuir, Old Kilpatrick. Third — The 
bronze medal to James Salmon, Benston, Paisley. 

6. Best Mare (in foal), foaled before 1st January 1857 — L.15 to 

William Rigg, Banka, Kirkcudbright. Second — L.8 to John 
Watson, Bathvale, Glasgow. Third — The bronze medal to James 
Beattie, Newbie House, Annan. 

7. Best Filly, foaled after 1st January 1857 — L.10 to John Anderson, 

. . Smithston, Kilsyth. Second — L.5 to John Muir, Lochfergus, 

Kirkcudbright. Third — The bronze medal to William Little, 
Fitz, Aspatria. 

8. Best Filly, foaled after Ist January 1858 — L.8 to Wm. Aikenhead, 

Shawmoss, Pollockshaws. Second — L.4 to John Kerr, Morton, 
Mid-Calder. Third — The bronze medal to James Walker, Caw- 
der Guilt, Maryhill. 

9. Best Filly, foaled after 1st January 1859 — L.6 to William Kerr, 

Wester Causewayend, Mid-Calder. Second — L.3 to George 
Henderson, Airdrie, Kirkbean. Third — The bronze medal to 
John Frazer, Overton, New Abbey. 

EXTRA HORSES. 

The Judges commended — an Arabian Colt, belonging to John RitLet, 
Pennersaughs, Ecclefechan ; and a Hunting Horse, belonging to 
John W. J. Paterson, Terrona, Langholm. 

Class III.— SHEEP. 

CHEVIOT. 

Judges — James Oliver, Howpasley, Hawick ; James Paterson, Chapol 
Hill, Hawick ; Alexander Denholm, Baitlaws, Biggar. Attending 
Member — Sir William Baillie of Polkemmet, Bart. 

Section 

1. Best Tup, not more than four shear — L.10 to James Brydon, Mood- 

law, Langholm. Second — L.5 to James Biydon, Moodlaw, 
Langholm. Third — The bronze medal to Thomas Brydon, Kin- 
nelhead, Moffat. 

2. Best Dinmont or Shearling Tup — L.10 to Robert Borland, Auchen- 

cairn, Closebum. Second — L 5 to Tliomas Brydon, Kinnelhead, 
Moffat. Third— The bronze medal to James Brydon, Moodlaw, 
Langholm. 

3. Best Pen of Five Ewes, not more than four shear — L.8 to Thomas 

Brydon, Kinnelhead, Moffat. Second — L.4 to Thomas C. Boi-th- 
wick, Ilopsrig, Langholm. Third — The bronze medal to Rober< 
Borland, Auchencaim, Closebum.'* 

4. Best Pen of Five Shearling Ewes or Gimmers — L.8 to James Bry- 

don, Moodlaw, Langholm. Second — L.4 to Thos. Welsh, Earls- 
haugh, Moffat. Third— The bronze medal to Thomaa C. Bortl»- 
wick, Hopsrig, Langholm. 

BLACEFACED. 

Judges — Alexander Denholm, Baitlaws, Biggar; Captain Kennedy, 
TRANS.— OCT. 1860. ^ O 
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of Finnart, Girvan ; and Donoak MiTOHKiiL, Blairvockie, Lim 
Attending Member-^^kAm Connell of Conheath, Irvine House, 
Langholm. 

5. Best Tup, not more than four shear— L. 10 to Walter Murray, 

Walston, Penicuik. Second — L.5 to Thomas Brydou, Kinnel- 
head, Moffat. Third— The bronze medal to James Drife, Barr, 
Sanquhar. 

6. Best Dinmont or Shearling Tup — L.IO to James Drife, BaiT, San- 

quhar. Second — L.5 to Thomas Murray, Eastside, Penicuik. 
Third — The bronze medal to Thomas Murray, Eastside, Penicuik. 

7. Best Pen of Five Ewes, not more than four i^ear — L.8 to James 

Milligan, Hayfield, Thornhill. Second — L.4 to Allan Pollok, 
Ronachan, Tarbert. Third — The bronze medal to Thomas 
Murray, Eastside, Penicuik. 

8. Best Pen of Five Shearling Ewes or Gimmers — L.8 to James Moffat, 

Gateside, Kirkcounel. Second — L.4 to James Drife, Barr, San- 
quhar. Third — The bronze medal to Thomas Murray, Eastside, 
Penicuik. 

LEICESTER. 

Judges — Joseph Bell, Scalehill, Lazonby, Penrith; George Hope, Fen- 
tonbarns, Drem ; and George Taylor, Sewerby Cottage, Burling- 
ton. Attending Member — H. G. Murray Stewart of Broughton. 

9. Best Tup, not more than four shear— L.IO to James Beattie, New- 

bie House, Annan. Second — L.5 to Thomas Cockbum, Sister- 
path, Dunse. Third — The bronze medal to James Beattie, 
Newbie House, Annan. 

10. Best Dinmont or Shearling Tup — L.IO to James Beattie, Newbie 

House, Annan. Second — L.5 to Thomas Cockbum, Sisterpath, 
Dunse. Third — The bronze medal to Thomas Cockbum, Sister- 
path, Dunse. 

11. Best Pen of Five Ewes, not more than four shear — L.8 to John 

Collie, Ardgay, Forres. Second — L.4 — No competition. Third — 
The bronze medal — No entry. 

1 2. Best Pen of Five Shearling Ewes or Gimmers — L.8 to George Simeon, 

Courthill, Kelso. Second — L.4 to George Simson, Courthill, 
Kelso. Third — The bronze medal to James Melvin, Bonnington, 
Ratho. 

LONQ-WOOLLED SHEEP OTHER THAN LEICESTER. 

Judget — Joseph Bell, Scalehill, Lazonby, Penrith; George Hope, Fen- 
tonbarns, Drem ; and George Taylor, Sewerby Cottage, Burling- 
ton. AUending Member — H. G. MuRRirtr Stewart of Broughton. 

13. Best Tup, not more than four shear — L.IO to Edward Handy, Sier- 

ford, Cheltenham. Second— L.5 to John Gibson, Woolmet, 
Dalkeith. Third — The bronze medal to Lord Kinnaird, Rossie 
Prioiy, Inchture. 

14. Best Dinmont or Shearling Tup — L.10 to Edward Handy, Sierford, 

Cheltenham. Second — L.5 to Edward Handy, Sierford, Chel- 
tenham. Third — The bronze medal to Lord Kinnaird, Rossie 
Prioiy, Inchture. 
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15. Best Pen of Five Ewee, not more than four shear — L.8 to Robert 

Robison, Marks, Kirkcudbright. Second— L.4 to John Gibson, 
Woolmet, Dalkeith. Third— The bronze medal to Lord Kin- 
naird, Rossie Priory, Inchture. 

16. Best Pen of Five Shearling Ewes or Gimmers — L.8 to Robert Scot 

Skirving, Camptoun, Drem. Second — L.4 to Lord Kinnaird. 
Third — The bronze medal to John Muir, Lochfergus, Kirkcud- 
bright. 

SOUTHDOWN. 

Judges — ^Thomas Cbofton, Holywell, Durham ; William Cattle, Dor- 
mont Grange, Ecclefechan ; and George Shepherd, Shethin, Tarves. 
Attending Member — J. Gilchrist Clark of Speddoch, Dumfries. 

17. Best Tup, not more than four shear — L.IO to the Duke of Rich- 

mond, Gordon Castle, Fochabers. Second — L.5 to the Duke of 
Richmond. Third — The bronze medal to Robert Scot Skirving, 
Camptoun, Drem. 

18. Best Dinmontor Shearling Tup — L.IO to the Duke of Richmond. 

Second — L.5 to Robert Scot Skirving, Camptoun, Drem. Third 
— The bronze medal to the Duke of Richmond. 

1 9. Best^Pen of Five Ewes, not more than four shear — L.8 to Robert 

Lyall, Old Montrose, Brechin. Second — L.4: to Robert Scot 
Skirving, Camptoun, Drem. Third — The bronze medal — No 
entry. 

20. Best Pen of Five Shearling Ewes or Gimmers — L.8 to the Duke of 

Richmond. Second — L.4 to Robert Soot Skirving, Camptoun, 
Drem. Third — The bronze medal — No entry. 

EXTRA SHEEP. 

The Judges commended — Five Shearling Cheviot Wethers, belonging 
to Robert Brown, Cassylands, Dumfries. 

Class IV.-SWINE. 

Jonathan Brown, Aspatria, Cumberland ; John Curror, Com- 
iston, Colinton ; and John Swan, Edinburgh. Attending Member, 
— Niven Matthews, Whitehills, Garlistown. 

Section 

1. Best Boar, large breed — L.8— JVb competition. Second — L.4— A’b 

entry. 

2. Best Boar, small breed— L.8 to George Mangles, Givendale, Ripon. 

Second — L.4 to Joseph Hindson, Barton House, Everton, Liver- 
pool. Third — ^The bronze medal to Miss Bell, Wdbdhouselees, 
Ganonbie. • 

3. Best Sow, large breed — L.6 to William MacDufT, Lougbridgemoor. 

Annan. Second — L.3 to Miss Bell, Woodhouselees, Cauonbie. 
Third — The bronze medal to Miss Bell, Woodhouseleea 

4. Beet Sow, small breed— L6 to John Mackay, Cross- Arthurlie, Barr- 

head. Second — L,3 to George Mangles, Givendale, Ri^on. Third 
— The bronze medal to George Mangles, Givendale, Ripon. 

5. Best Pen of Three Pigs, not excecKling eight months old, large breed 

— L,4— j2Vb competition. Second — ^L.2 — No entry. 
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6. Best Pen of Three Pigs, not exceeding eight months old, small breed 

— L.4 to George Mangles, Givendale, Ripon. Second — L.2 to 
the Earl of Wcmyss and March, Gosford, Drem. Third— The 
bronze medal— nward. 

Class V,— POULTRY. 

Judges — Lord Binning, Mellerstain, Kelso; Jonathan Brown, Aspa- 
tria ; and Peter Turner, Haggs, Mid-Calder. 

Section 

1. Best Coloured Dorking Cock and Two Hens — The silver medal 

to Bradshaw Barker, Wysebyhill, Ecclefechan. Second — The 

bronze medal to Miss Bell, Woodhouselees, Canonbie. 

2. Best Coloured Dorking Cockerel and Two Pullets — The silver 

medal to the Earl of Wemyss and March, Gosford, Drem. 
Second — The bronze medal to Miss Bell, Woodhouselees, 
Canonbie. 

3. Best White Dorking Cook and Two Hens — The silver medal — No 

cnfnj. 

4. Best White Dorking Cockerel and Two Pullets — The silver medal 

to Thomas D. Findlay, Easterhill, Glasgow. Second — The 
bronze medal — No award, 

5. Best Coloured Cochin -China Cock and Two Hens — The silver 

medal to David Stratton, Mid-Calder. Second — The bronze 
medal to Miss Hope Johnstone, Marchbank Farm, Mof&t. 

0. Best Coloured Cochin-China C’ookerel and Two Pullets — The 
silver medal to David Stmtton, Mid-Calder, Second — The 

bronze medal — No entry, 

7. Best White Cochin-China Cock and Two Hens — The silver medal 

— No competition. Second — The bronze medal — No entry, 

8. Best White Cochin-China Cockerel and Two Pullets — No entry, 

9. Best Bramahpootra Cook and Two Hens — The silver medal — No 

award. Second — No entry, 

10. Best Bramahpootra Cockerel and Two Pullets— The silver medal to 

Lord Kinnaird, Rossie Priory, Inchture. Second — The bronze 
medal to Lord Kinnaird, Rossie Priory, Inchture. 

11. Best Malay Cock and Two Hens — ^The silver medal — No entry, 

1 2. Best Malay Cockerel and Two Pullets — The silver medal — No entry, 

13. Best Spanish Cock and Two Hens — The Silver Medal to Mrs Paton, 

View Villa, Kilmarnock. Second — The bronze medal to Alex- 
ander Cockbum, Gogar Bank Cottage, Corstorphine. 

14. Best Spanish Cockerel and Two Pullets — The silver medal to Mrs 

Paton, View Villa, Kilmarnock. Second— iVb entry, 

1 J. Best Golden Hamburg Cock and Two Hens — The silver medal to 
Mrs Maxwell of Munches, Dalbeattie. Second — The bronze 

medal to Miss Hope Johnstone, Marchbank, Moffat. 

1C. Best Golden Hamburg Cockerel and Two Pullets — The silver medal 
— No entry, 

17. Best Silver Hamburg Cook and Two Hens— The silver medal to 
Mrs Whitaker, Kelton Mains, Dumfries. Second — The bronze 
medal to Miss Hope Johnstone. 
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18. Best Silver Hamburg Cockerel and Two Pullets — The silver medal 

to Mrs Whitaker, Kelton Mains, Dumfries. Second— entry, 

19. Best Polish Cock and Two Hens — The silver medal — No entry. 

20. Best Polish Cockerel and Two Pullets — The silver medal — No entry. 

21. Best Game Cock and Two Hens — The silver medal to Mrs Parker, 

Coalstaith, Brampton. Second — ^The bronze medal to Mrs Parker, 
Coalstaith, Brampton. 

22. Best Game Cockerel and Two Pullets — The silver medal to Mrs 

Parker, Coalstaith, Brampton. Second— iVb entry. 

23. Best Cock and Two Hens, any other breed — The silver medal 

to Mrs Burney Brown, Carthagena, Dumfries. Second— The 
bronze medal to Mrs Brown, Nith House, Dumfries. 

24. Best Cockerel and Two Pullets, any other breed— The silver rfiedal 

— No entry. 

2o. Best Bantam Cock and Two Hens— The silver medal to Wellwood 
Maxwell of Glenleo, New Galloway. Second — The bronze medal 
to David Ainslie of Costerton, Blackshiels. 

26. Best Bantam Cockerel and Two Pullets — The silver medal — No entry. 

27. Best Three Capons of any breed — The silver medal — iVo entry. 

28. Best White Aylesbury Drake and Two Ducks— The silver medal — 

No (Heard. 

29. Best Kouen Drake and Two Ducks — The silver medal— award. 

30. Best Drake and Two Ducks, any other breed — The silver medal — 

No award. 

31. Best Black Norfolk Turkey Cock and Two Hens — The silver medal 

to Adam Skirving of Croys, Kirkpatrick -Durham. Second — 
The bronze medal to Lord Kinnaird, Bossic Priory, Inchture. 

32. Best Turkey Cock and Two Hons, any other breed — The silver 

medal to Miss Hope Johnstone, Marchbank, Moffat. Second — 
The bronze medal to Miss Hope Johnstone, Stidriggs Farm, 
Moffat. 

33. Best Gander and Two Geese — The silver medal to Ixrd Kinnaird, 

Kossie Priory, Inchture. Second — The bronze medal to William 
Irving, Barndennoch, Auldgirth, Dumfries. 

EXTRA POULTRY. 

The Judges commended the following : — Gander and Goose belonging to 
Miss Hope Johnstone, Stidriggs Farm, Moffat ; Two Hens be- 
longing to William Thomson, Oxgang, Dumfries. 

Class VI.— DAIRY PRODUCE. 

Judges — William Brown of Greenock Mains, Muirkirk; Thomas 
Gibson, Edinburgh ; David Lennox, Dumfries ; and Francis 
Richardson, Edinburgh. Attending Member — Laurence Ander- 
son, Chapel, Moffat. 

Section 

1. Best sample of Cured Butter — L.5 to Samuel Thomson, Blaiket, 

Crooketford, Dumfries. Second — L.3 to Mrs Burgess, Lamb- 
holm, Kirkmichael, Dumfries. Third — The bronze medal to 
Donald M'Farlane, Balmuldy, Bishopbriggs. 

2. Best sample of Powdered Butter — L.5 to Mrs Chisholm, Bankhead, 
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Tinwald) Dumfries. Second— L. 3 to Mrs Fleming, Waterfoot, 
Annan. Third— The bronze medal to Mrs Sloan, Horseholm, 
Dumfries. 

3. Best sam|>le of Fresh Butter — L.5 to John Adam, Closebum, 

Thornhill. Second— L 3 to Adam Skirving of Croys, Dumfries. 
Third — The bronze medal to Mrs Smith, Blairmuckhole, Shotts, 
Lanarkshire, 

4. Best Two Sweet-Milk Cheeses — ^L.5 to John Dunlop, Whiteshaw- 

gate. Strathaven. Second — L 3 to James Caird, M.P., Baldoon, 
Wigtown. Third— The bronze medal to John Mackie, Sarkshields, 
Kirkpatrick-Floming. 

5. Best Two Skimmed-Milk Cheeses — ^L.5 to Andrew Gibson, Gillesbie 

Dairy, Lockcrby. Second — L.3 to Andrew Vass, Kirkmicbael, 
Dumfries. Third — The bronze medal to Mrs Smith, Glenmanna, 
Penpont. 

6. Best Two English Cheeses — No entry. 

7. Best Two Imitation English Cheeses — L.5 to William Dickie, Girl- 

hill, Dairy, Ayrshire. Second— L.3 to Kogert Murdoch, How- 
well, Kirkcudbright. Third — ^The bronze medal to William 
M‘Aclam, Valley field, Castle-Douglas. 

Class VIL— IMPLEMENTS AND MACHINES. 

John Gibson, Woolmet, Dalkeith, Superintendent of Trial Fields ; 
Alexander Slight, Leith Walk, Edinburgh, Practieal Engineer. 

JUDGES. 

Sections 1 to 37 — James W. Hunter of Thurston, Dunbar ; Jambs 
Jardine, Dryfeholm, Lockerby ; and Robert Patterson, Offers 
Farm, Stirling, Attending Member — Alex, Jardine, yr. of 
Applegarth, Lockerby. 

Stctlons 38 to 43— George Hope, Fentonbams, Drem ; Alex. Soott, 
Craiglockhart, Edinburgh ; Robert Smith, Ladyland, Dumfries ; 
and James Stirling, C,E., Edinburgh. Attending Afewter— Well- 
wood Maxwell of Glenlee, New Galloway, 

Sections 44 to 83 — John CuRROR,Comi8ton, Edinburgh ; Robert Elliot, 
Laighwood, Dunkeld : and James Melvin, Bennington, Ratbo, At- 
tending Member — R, B Wardlaw Ramsay of Whitehill, Lasswade. 

Section 

1. Best Two-horse Plough for general purposes — L.2 to John Giay 

and Co., Uddingstou, Glasgow, ^cond — The bronze medal to 
James Halliday, Dumfries. 

2. Best Trench or Deep-furrow Plough — ^L 2 to William McCormick, 

Dumfries. Second— The bronze medal to Robert Law, Shettle- 
ston, Glasgow. 

3. Best Subsoil Plough for Two Horses — L2 to Robert Law, Shettle 

ston, Glasgow. Second — The bronze medal to James Kirkwood, 
Tranent. 

4. Best Subsoil Plough for Three or Four Horses — L.3 to James Kirk- 

wood, Tranent. Second — The bronze medal to Robert Law, 

Shettleston, Glasgow. 

5. Best Double Mould-board Plough — L.2 to Robert Law, Shettleston, 
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Glasgow. Second — The bronze medal to William Jardine, 
Dryfebridge, Lockerbie. 

6. Best Kibbing Plough — L.2 to James Kirkwood^ Tranent. Second 

— ^The bronze medal — No c(mj)etiti(m. 

7. Best Two-horse Grubber or Cultivator — L.3 to James Halliday, 

Dumfriea Second — The bronze medal to Caldow and M*Kin- 
nel, Dumfries. 

8. Best Norwegian Harrow or Pulverizing Land-roller— L.3 to Trustees 

of W. Croskill, Beverley. Second — The bronze medal to John 
Inglis, Craigour, Liberton. 

9. Best Consolidating Land-roller — L.4 to James Kirkwood, Tranent. 

Second — The bronze medal to Robert Wight, Seton, Longniddry. 

10. Best Land-presser for preparing Seed-bed for Grain — L.4 to G. W. 

Robinson, Barton-on-IIumber. Second — The bronze medal to 
Smith Brothers and Co., Kiuning Street, Glasgow. 

11. Best Kibbing Machine — L.2 to James Kirkwood, Tranent. Second 

— The bronze medal to Mrs Thomas Sherriff, West Bams, Dunbar. 

12. Best Harrows for Heavy Land — L.2 to E. H. Bentall, Hey bridge, 

Maldon, Essex. Second — The bronze medal to Kemp, Muntiy, 
and Nicholson, Stirling. 

13. Best Harrows for Light Land — L.2 to E. H. Bentall, Hey bridge, 

Maldon, Essex, ^cond — ^The bronze medal to Kemp, Murray, 
and Nicholson, Stirling. 

14. Best Harrows for covering Grass Seeds — L.2 to Thomas Rogerson, 

Trailflatwood, Dumfries. Second — The bronze medal to E. 

Page and Co., Bedford. 

15. Best Common Swing-trees for Two Horses — L.l to Caldow and 

M^Kinnel, Dumfries. Second — The bronze medal to David 
Burns, Whitecross, Linlithgow. 

IG. Best Equalising Swing-trees for more than Two Horses — L.1 to 
David Bums, Whitecross, Linlithgow. Second — The bronze 
medal to Robert Law, Shettleston, Glasgow. 

17. Best Broadcast Sowing-machine for Grain — L.5 to Mrs Thomas 

Sherriff, West Bams, Dunbar. Second — The bronze medal to 
George Finlayson, Gighty Bum, Arbroath. 

18. Best Drill Sowing-Machine for Grain — L.5 to Mrs Thomas Sherriff, 

West Barns, Dunbar. Second — ^The bronze medal to Kemp, 

Murray, and Nicholson, Stirling. 

19. Best Sowing-Machine for Grass S^ds — L.5 to Kemp, Murray, and 

Nicholson, Stirling. Second — The bronze medal to John 

Bumie, Castle-Douglas. 

20. Best Sowing-Machine for TumipB-^L.3 to J. and T. Young, Ayr. 

Second — ^The bronze medal to Mrs Thomas Sherriff, West Bams, 
Dunbar. 

21. Best Sowing-Machine for Turnips with Manure — L.5 to Robert and 

John Reeves, Bratton, Westbuiy, Wilts. Second — The bronze 
medal — No competitum* 

22. Best Dibbling or Drop Sowing-Machine with Manure — L.3 — No 

competition. Second— The bronze medal — No entry, 

23. Best Sowing-Machine for Mangold — L.3 to J. and T. Young, Ayr. 
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Second — The bronze medal to Wm. Turner, Whauphill, Kir- 
kinner. 

24. Best Sowing-Machine for Carrots — L.3 to Mrs Thomas Sherriff, 

West B&niSy Dunbar. Second — The bronze medal — No miry^ 

25. Best Three-row Sowing-Machine for Beans — L.2 to Mrs Thomas 

Sherriff, West Barns, Dunbar. Second — The bronze medal — No 
competition, 

26. Best One-row Sowing-Machine for Beans — L.l to Alexander Jack 

and Son, Maybole. Second — ^The bronze medal to Robert Law, 
Shettlestou, Glasgow. 

27. Best Machine for Pulverising Guano, &c — L.2 to Alexander Jack 

and Son, Maybole. Second — The bronze medal to Mrs Thomas 
Sherriff, West Bams, Dunbar. 

28. Best Machine for Distributing Guano in Drill or Broadcast — L 5 to 

Robert and John Reeves, Bratton, Westbury, Wilts. Second — 
The bronze medal — No award, 

29. Best Liquid-Manure Distributing-Machine — L.4 to the Trustees of 

W. Crosskill, Beverley. Second — The bronze medal Isaac 
James, Cheltenham. 

30. Best Horse-Hoe for Drilled Grain Crops — L.4 to Mrs Thomas 

Sherriff, West Baras, Dunbar. Second — The bronze medal to 
William and James Hunter, Samuelston, Haddington. 

31. Best Horse-Hoe for Green Crops — L.2 to Caldow and M‘Kinnel, 

Dumfries. Second — The bronze medal to Caldow and M*Kin- 
nel, Dumfries. 

32. Best Machine for Singling Turnips — L.4 — No award. Second — 

The bronze medal — No entry. 

33. Best Machine for Raising Potatoes — L.4 to Robert Law, Shettle- 

ston, Glasgow. Second — The bronze medal to Smith Brothers 
& Co., Kinning Street, Glasgow. 

34. Best Scythe for general purposes — L.l to James Payne, Kirkcud- 

bright. Second — The bronze medal — No competition, 

35. Best R^ping-Machine, self-delivery — L,10 to Alexander Shank and 

Son, Arbroath. Second — The bronze medal — No award, 

36. Best Reaping-Machine, manual delivery— L.IO to Gardner and 

Lindsay, Stirling. Second — The bronze medal to Alexander 

Jack and Son, Maybole. 

37. Best Horse-Stubble or Hay-Rake — L.2 to James Kirkwood, Tranent. 

Second — The bronze medal to Caldow and Mackinnel, Dumfries. 

38. Best Thrashing-Machine for two or more Horses — L.5 to John 

Drummond, Cumnock. Second — The bronze medal to Wil- 

liamson Brothers, Kendal. 

39. Best Thrashing-Machine, with Steam-power — L.20 to Robey and 

Co., Lincoln. Second — The bronze medal to Wilkinson, 

Wright and Co., Boston, Lincolnshire. 

40. Best Fanners or other Machine for Winnowing Grain — L.3 to John 

Richardson, Bruntou Place, Carlisle. Second — The bronze 

medal to Robert Boby, Bury St Edmunds. 

41. Best Fanners or other Machine for cleaning Grass Seeds — L.3 to 

John Richardson, Brunton Place, Carlisle. Second — The 

bronze medal — No award. 
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42. Best Weighing-Machine for Grain — L.2 to A. and W. Smith & Co , 

Eglinton Engine Works, Glasgow. Second — The bronze medal 
to the Trustees of the late John Maxwell, Dumfries. 

43. Best Weighing-Machine, indicating from 1 lb. to 2 tons — L.4 to 

A. and W. Smith Co., Eglinton Engine Works, Glasgow. 
Second — ^The bronze medal to Smith Brothers Co., Kinning 
Street, Glasgow. 

44. Best Straw-Cutter for Hand-labour — L.2 to Richmond and Chand- 

ler, Salford. Second — The bronze modal to E. Page and. Co., 
Bedford. 

45. Best Straw-Cutter for Power — ^L3 to E. Page and Co., Bedford, 

Second — ^The bronze medal to Richmond and Chandler, Salford. 
40. Best Turnip-Cutter for Cattle— L.2 to Caldow and M'Kinnel, Dum- 
fries. ^cond — The bronze medal to John Wingate, Alloa. 

47. Best Turnip-Cutter for Sheep — L.2 to the Trustees of the late John 

Maxwell, Dumfries. Second — The bronze medal to Caldow and 
M^Kinnel, Dumfries. 

48. Best Turnip-Cutter for Sheep, attachable to a Cart — L.3 to Caldow 

and M‘Kinnel, Dumfries. Second — The bronze medal to Mrs 
Thomas Sherriff, West Bams, Dunbar. 

49. Best Machine for Pulping Turnips — L.2 to E. H. Bentall, Hey- 

bridge, Maldon, Essex. Second — The bronze medal to Samuel 
Corbett, Wellington, Salop. 

50. Best Root-Washer — L.2 to the Trustees of W. Crosskill, Beverley. 

Second — The bronze medal to Richmond and Chandler, Salford. 

51. Best Linseed-Bruiser for Hand-labour — L.2 to E. H. Bentall, Hey- 

bridge, Maldon, Essex. Second — The bronze medal to Rich- 
mond and Chandler, Salford. 

52. Best Oil-Cake Bruiser for Hand-labour — ^I j. 2 to E. H. Bentall, Hey- 

bridge, Maldon, Essex. Second — The bronze medal to Rich- 
mond and Chandler, Salford. 

53. Best Grain-Grinder or Bruiser for Power — L.5 to Picksley, Sims, 

and Co., Leigh, Lancashire. Second — The bronze medal to 
E. H. Bentall, Maldon, Essex. 

54. Best Steaming Apparatus for Food — L.5 to A. and W. Smith and 

Co., Eglinton Engine Works, Glasgow. Second — The bronze 
medal to Richmond and Chandler, Alford. 

55. Best Feeding-Troughs for Byres— L.1 to Patrick B. Mure Macredie, 

of Perceton, Kilmarnock. Second — The bronze medal to John 
Robson, Glasgow. 

56. Best Feeding-Troughs for Sheep — L.l to Wm. Kirkwood, Dudding- 

ston Mills, Portobello. Second^-The bronze medal to Samuel 
Thomson, Blaiket, Crocketford, Dumfries. 

57. Best Sheep-Fodder Rack — L.2 to William Kirkwood, Duddingston 

Mills, Portobello. 

58. Best Chum worked by Hand — ^L.2 to Robert Tinkler, Penrittf. 

Second — The bronze medal to Mrs Jane Beattie, Dumfries. 

59. Best Churn worked by Power— L.3 to Robert Tinkler, Penrith. 

Second— The bronze medal to Philip Hunter, Edinburgh. 

60. Best Cheese-Press— L.1 to Caldow and M‘Kinnel, Dumfries. 

Second — The bronze medal to John Drummond, Cumnock. 
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61. Best General Set of Dairy Utensils — lu2 to Philip Hunter, Edin- 

burgh. Second — The bronze medal to Henry Bridges, 406 
Oxford Street, London. 

62. Best One-horse Cart, with Harvest Frame — L.4 to Kemp, Murray, 

and Nicholson, Stirling. Second — The bronze medal to James 
Williamson, Camplebridge, Thornhill. 

63. Best Harvest Cart — L.4 to James Williamson, Camplebridge, 

Thornhill. Second — The Bronze Medal to the Trustees of W. 
Crosskill, Beverley. 

64. Best Light Spring-Cart — ^L.2 to the Trustees of W. Crosskill, 

Beverley. Second — The bronze medal to Robert Law, Shettle- 
ston, Glasgow. 

Special. — Best Drag for the Common Cart — L.IO (given by Lord Ash- 
burton), to Thomas M‘Cririck, Cumnock. 

65. Best Wheelbarrow of Malleable Iron — L*1 to William Kirkwood, 

Duddingston Mills, Portobello. Second — The bronze medal — 
No award. 

66. Best Barrow for Conveying Cooked Food — L.l to John Wingate, 

Alloa. Second — The bronze medal to Caldow and M^Kinnel, 
Dumfries. 

67. Best Divisions, Rack, and Manger, for Farm Stables—L.2 to George 

Smith and Co., Glasgow. Second — The bronze medal to Adam 
Jack and Co., Glasgow. 

68. Best Farm Harness — L.l to Hay Downie, Corstorphiue, Edinburgh. 

Second — The bronze medal — No award. 

69. Best Stone or Iron Stack Pillars, with Framework — L.2 to John 

Robson, Glasgow. Second — The bronze medal to Caldow and 
M‘Kinnel, Dumfries. 

70. Best Field Gate, constructed entirely of Iron — L.l to Bain, 

M^Nicol, and Young, Edinburgh. Second — The bronze medal 
to Thomas Perry and Son, Glasgow. 

71. Best Field Gate, not constructed entirely of Iron — L.l to Wm. Gillies 

and Son, Maxwelltown. Second — The bronze medal — No award. 

72. Best Dunghill Gate, to open at different elevations — No entry. 

73. Best Iron Hurdles for Cattle Fence — L 1 to Bain, M‘Niool, and 

Young, Edinburgh. Second— The bronze medal to John Hope 
and Son, Newton, Kirkpatrick-Floming. 

74. Best Iron Netting for Sheep Fence — L.1 to Bain, M‘Nicol, and 

Young, Edinburgh. Second — The bronze medal to Bain, 

M‘Nicol, and Young, Edinburgh. 

75. Best Wooden Hurdles or other Fencing for Sheep — LI to Wm. 

Gillies and Son, Maxwelltown. Second— The bronze medal — No 
award. 

76. Best Pipe or Tile Machine for Hand or Power — L.8 to E. Page and 

Co., Bedford. Second — The bronze medal to E. Page and Co., 
Bedford. 

77. Best Glazed Pipes for conveying Water under pressure — L.3 to 

John Robson, Glasgow. Second — The bronze medal — No award. 

78. Best Tiles and Pipes for Field-drainage — L.2 to John Robson, 

Glasgow. Second — The bronze medal to James Taylor, Moor- 
field, Kilmarnock. 
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79. Best Glazed Socketed Pipes for Sewerage — L.3 to John Robson, 

Glasgow. Second — The bronze medal to the Edmonstone Coal 
Company, Dalkeith. 

80. Best Tools for cutting Field Drains — LI to Alexander Cadell, 

Cramond. Second — ^The bronze medal to Wm. Cotts, Shinnel 
Forge, Penpont. 

81. Best Tools for cutting Open Drains in Hill Pastures — L.1 to Wm. 

Cotts, Shinnel Forge, Penpont. Second — The bronze medal to 
Alexander Cadell, Cramond. 

82. Best General Set of Hand Implements for the Farm— entry. 

83. Best Gas Apparatus for Country-houses and Farm-steadings — L.5 

to J. T. B. Porter and Co., Lincoln. Second — The bronze 

medal to J. T. B. Porter and Co., Lincoln. 

EXTRA IMPLEMENTS, MACHINES, ETC. 

The Judges commended — 

Patent Corn Screen with Blower, belonging to R. Boby, Bury St 
Edmunds. 

Six-Horse power Portable Steam-Engine, belonging to Caldow and 
M‘Kinnel, Dumfries. 

Steam-Engines, belonging to Alex. Chaplin and Co., Glasgow. (Speci- 
ally commended.) 

Pig Trough, belonging to Trustees of W. Crosskill, Beverley. 
Grindstone, belonging to George Halkerston, Freuchie, Fifeshire. 

Hand Stubble or Hay Rake, belonging to Wm. Kirkwood, Dudding- 
ston, Portobello. 

Turuwrist, or Right and Left Plough, belonging to Thomas M^Cririck, 
Cumnock. 

Curd-Crusher, belonging to Wm. M‘Lachlan, Maxwelltown. 

One-Horse Driving-Gear, belonging to Richmond and Chandler, Sal- 
ford. 

Portable Cooking-Range, belonging to Smith and Wellstood, Glasgow. 
Collection of Saddleiy, belonging to John Weir, Dumfries. 
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INSTRUCTION'S TO FARMERS on the READING of ANALYSES, 

AND THE VALUATION OP MANURES. 

By Thomas Anderson, Professor of Chemistry in the University of Glasgow, and 
Chemist to the Society. 

Every farmer must have experienced, to a greater or less extent, 
the difficulties and uncertainties attending the purchase of manures. 
The success of his cultivation, and, consequently, his pecuniary 
interests, are mainly dependent on the care and judgment he exer- 
cises in the selection of a substance capable of affording proper 
nutriment to his crops, and adapted to the soil on which it is used. 
So much, indeed, is this the case, that it may be laid down as a 
rule which, if not universally true, is certainly strictly applicable 
to the system of agriculture adopted in all our well-farmed dis- 
tricts, that what the farmer takes out of the soil is exactly propor- 
tionate to what he puts into it. So long as he relied exclusively, 
or almost exclusively, on farmyard manure, it was comparatively 
easy to secure the fulfilment of this requirement, because the sub- 
stance employed contained all the elements of plants ; and suppos- 
ing it to be made and preserved with reasonable care, it did not 
differ very widely in composition and quality. In the preparation 
of farmyard manure the farmer conducts for his own behoof a 
manufacture which, when properly exercised, gives a nearly uni- 
form product ; and having thus the advantage of using always the 
same substance, he is enabled to watch all the different phases of 
its action, and to acquire a minute and extensive knowledge of the 
circumstances affecting its use. Long experience has taught the 
best methods of preparing and applying farmyard manure ; in- 
deed, almost all the precautions required for this purpose were 
known from a remote period; and the skilful farmer based his 
practice on the knowledge his predecessors had accumulated during 
a long succession of years — a knowledge which the teachings of 
science have extended and confirmed. It must be admitted, how- 
ever, that though these precautions were well knowm to the good 
farmer, they were often but little attended to in practice, and over 
large districts of country carelessness and waste were the rule, and 
the proper management of manures the exception. And the rea- 
son for this is no doubt to be found in the fact that farmyard 
manure is accumulated in such a manner that there is no proper 
standard of value to which it can be referred. 

The introduction of foreign and manufactured manures within 
the last fifteen or twenty years has, however, produced a change in 
this respect, which amounts almost to a revolution ; and as these 
substances now form a far from inconsiderable part of the expen- 
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diture of the farm, it has become necessary to attend to their 
quality and value, so that a proper return may be secured for the 
outlay the farmer is compelled to make. The importance of attend- 
ing to tills point will be sufficiently obvious if wc attempt to form 
some estimate of the sum annually expended b^ the British farmer 
on the purchase of artificial manures. It is impossible to do this 
with accuracy, because no means exist of obtaining an exact state- 
ment of the quantities of some of the substances used for a|^ricul- 
tural purposes, but an estimate may be formed which approximates 
to the truth. 

Where the substances arc of foreign origin, and used exclusively 
for agricultural purposes, no difficulties are experienced; and we 
thus learn, from the Board of Trade returns, that the value of the 
guano imported into this country in the year 1858, and retained 
for home consumption, amounted to no less than £3,857,424. This 
sum, however, is considerably above the average, but it is probable 
that the usual import is not less than i?2,500,000. 

Next to guano the largest consumption is that of bones, of 
which, including bone ash, 84,000 tons are imported annually. In 
addition to this, however, it is necessary to take into account the 
bones collected in this country, of which it is only possible to form 
an approximate estimate. In Glasgow, there arc collected about 
6 tons 2 cwt. of bones for every 1000 of the population, and if 
this were the case all over the kingdom, the qu mtity would amount 
to upwards of 150,000 tons; but in country districts a consider- 
able quantity of bones are lost, and the consumption of meat is 
also much smaller than in towns, and I do not think the quantity 
of bones collected can bo safely estimated at more than 50,000 
tons — giving, for the total quantity of bones used, 134,000 tons. 
A very lar^e proportion of the bones collected in this country is 
converted into animal charcoal for the sugar refiners, but as the 
spent charcoal eventually finds its way into the hands of the 
manure manufacturer, it is not necessary to take this into consi- 
deration ; but I estimate the quantity used in the manufacture of 
ivory black, for turning, &c,, at 20,000 tons, leaving 114,000 to 
be employed in agriculture. Of this probably 40,000 tons are 
used as bone dust, costing the farmer £6 per ton, which is equal 
to ri&210,000, and 74,000 are converted, by the action of acid, into 
110,000 tons of superphosphate, which, at £7 per ton, is worth 

snofioo. 

The consumption of mineral phosphates, as far as I have been 
able to ascertain, is as follows : — 

Ton«. 

Cambridge coptolites, . ^ 40,000 

Suffolk ooprolites, . . ^ . 8,000 

Apatite, and oil other mineral phospLatea, . . 5|000 

48,000 
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wbkih, being entit«ly converted into BOperpboaphates, will yield 
72,000 tons, at £ 5 . value ^360,000. 

Of nitrate of soda the average imports amount to 26,000 tons, 
of which about one-half— worth, at per ton, <^195,000 — is used 

for agricultural purposes 

Of sulphate or ammonia it is difScult to obtain any definite in- 
formation, but the opinion of persons conversant with the manu- 
facture is, that about 6000 tons are used as manure, which, at £15 
per ton, is worth J’90,000. 

If we add to this the sum of £50,000, as covering the value of 
the blood, fish-offal, animal matters of all kinds, potash, salts, &c. 
&c., used in the manufacture of manures, we have the following 
general statement : — 


Guano, £2,500,000 

Bone dust, 40,000 tons, at £(), . . . 240,000 

Superphosphates, made ftom bones and bone ash, 110,000 
tons, at £7, ...... >.770,000 

Superphosphate fi cm coprolites, 72,000 tons, at £5, . 860,000 

Nitrabo of soda, 13,000 tons, at £15, , . , 195,000 

Sulphate of ammonia, 6000 tons, at £15, . . 90,000 

All other substances, say, ..... 50,000 


£4,205,000 

It is probable that this estimate, so far from exaggerating the 
sum paid for artificial manures, falls considcrablj short of the truth. 
It will be observed that the prices assumed for the different articles 
are moderate, and considerably under those which the farmer is 
usually called upon to pay. It is also founded upon the assumption 
that all the manufactured manures are of good quality. Thus, for 
instance, it is taken for granted that a ton of bones yields tons 
of superphosphate, although practically this is often greatly ex- 
ceeded. A large proportion of the bone ash imported into this 
country contains from 70 to 80 per cent of phosphates, but a super- 
phosphate rarely contains more than 35 to 40 per cent, so that about 
2 tons must be obtained from one of bone ash. The fact is, that 
the quantity is eked out by the addition of common salt, sawdust, 
and an endless variety of other substances ; while positive adultera- 
tion both of superphosphates and guanos must also be taken into 
account. The extra sum paid by the farmers in this way cannot 
well be ascertained ; but 10 per cent would probably be a very 
moderate estimate, to be added to the value already given. I have 
not done this, however, being unwilling to incur the charge of over 
estimating the sums actually paid. 

It would be very interesting, were it possible, to accertain what 
relation this large sum bears to Jhe value of the farmyard manure 
annually consumed throughout The country ; but on this point it is 
not easy to obtain any reliable information. A vague estimate 
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mnj perhaps be obtained from the number of acres of land under 
cultivation. It is said that the land under tillage on the British 
Islands exceeds 24,000*000 acres, and though this is probably 
above the mark^ it may oe adopted without much eiTor.* If it be 
assumed that one-fourth of this is annually manured to the extent 
of 10 tons per acre with farmyard manure, the annual consumption 
must be 60,000,000 tons, worth about .£^20,000,000* It is probable 
that this estimate is too high, but it shows that at least one-fifth of 
all the manures now used is artificial, and chiefly derived from 
foreign sources. 

The introduction of these new and important elements of fertility 
has not only altered the whole system of cultivation, but has placed 
the farmer in an entirely new position. It has not only opened up 
a wide field of inquiry into the use of manures, but has compelled 
him to exercise much vigilance in order to make sure that the sub- 
stances he buys really possess the qualities he anticipates. Most 
of the artificial manures in use have a composition which is very 
variable, and altogether beyond his control ; and even* when any 

E articular substance has given a satisfactory result, he is compelled, 
efore he uses it again, to satisfy himself that the substance he buys 
under the same name really is identical with that from which his 
experience was derived. And herein lies one great difference 
between these substances and farmyard manure. The latter can 
always be recognised, and its quality and condition be tolerably 
well ascertained by ocular inspection ; but with all other manures, 
the external appearance is no criterion of their quality, and it is 
possible to imitate their characters so nicely, that the worst appears 
equal to the best. To avoid the difficulties by which he is thus 
beset, the farmer is compelled to invoke the assistance of the 
chemist in order to ascertain that the manure he purchases really 
is what it is represented to be. But then arises the difficulty that 
the results must be expressed in the language of chemistry, which 
the farmer cannot be expected to understand minutely. It would be 
easy for him to obtain empirical information sufficient to enable him 
to read with understanding the analysis of a manure were it not 
for the numerous difierences which are to be found in the mode of 
stating the results of their experiments, used by different chemists, 
which it is almost impossible for him to comprehend. The existence 
of those differences is greatly to be deplored, and it i| most desir- 
able that some general and uniform^ystem should be adopted. 


* The area under rotation of crops in Scotland and Ireland as ascertained by the 
agricultural statistics of 1857 is 9,416,661 acres, which falls considerably short of 
the quantify at which it had been previously estimated. The estimated area under 
tillage in England is 15,250,763 acres. It is probable that the collectmn of accurate 
statistics would show Uiat this is consideraoly above the truth, as it has already 
done in the cose of the old estimates for Scotland and Ireland. 
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Ab far as possible tlie most experienced chemists have adopted 
the same plan, or at least the differences are so slight as to be readily 
intelligible. But many circumstances have prevented it becoming 
universal, some individuals considering one system preferable to 
another, and many manufacturers seeking to support the individu- 
ality of their own manures by adhering to a form of analysis which 
distinguishes them from those of other makers. Another cause of 
difference is to bo found in the gradual progress of our knowledge 
regarding the analysis of manures. Chemists are constantly at 
work verifying the methods in use, and introducing improvements 
calculated to make them more precise and afford a more definite 
idea of their commercial value. In point of fact, ^he methods 
employed for this purpose are of quite recent introduction ; but 
they are the results of much careful consideration, and have been 
framed with the express intention of admitting of a fair comparison 
between different substances; and it is only necessary to contrast 
the minute and elaborate analyses made at the first introduction of 
guano with those now in use, to be convinced that the former, 
though scientifically accurate, are valueless as a means of estab- 
lishing its commercial value, while the latter, just because they arc 
less elaborate, afford a ready means of doing so. 

But it must be borne in mind that, though the methods used may 
be the best and most suitable at any one time, it by no means 
follows that they are always to continue so, for new facts are dis- 
covered, and changes occur in the manufacture, which necessitate a 
change in the mode of expressing the analysis, so that the farmer 
cannot expect that the form is to be stereotyped, but must lay his 
account for alterations occurring from time to time, although the 
chemist will never adopt them until they are actually forced upon 
him, because he is well aware of the difficulties and inconveniences 
they entail. 

In general, as has been already stated, the most experienced 
chemists adopt a nearly uniform method of expressing analyses; but 
on the other hand, it must be admitted that many, either through 
ignorance, or with the deliberate intention of misleading, are stated 
in such a manner as to be quite unintelligible even to the chemist 
There is no difficulty, however, in forming an opinion as to the 
degree of reliance to be placed on any analysis, and rules can be 
laid down, which, in most instances, will enable the farmer to do 
this for himself, and which it is the object of these pages to explain. 
For this purpose it is necessary to enter into some details regarding 
the nature and composition of the most important manure.^. 

At the outset it must be laid down as a rule that the more 
simply the analysis of a manure can be expressed the better. The 
object of tho analysis being to enable the farmer to effect a com- 
parison between different samples, and ascertain which is the best, 



A2TD THE VALUATION OF MANURES. 


435 


it ought to be framed -with this view. It is not only unnecessary, 
but undesirable, that extreme scientific minuteness should be aimed 
at Oa the contrary, the different constituents should, as far as 
consistent with chemical accuracy, be arranged under several great 
heads. Thus, for example, a guano generally contains phosphate 
of lime, phosphate of magnesia, and sometimes a small quantity of 
phosphate of iron ; but it would serve no good purpose to state the 
quantity of those substances separately, because, as they have all 
precisely the same value, the first step taken by any person anxious 
to estimate the proper price of the manure would be to add them 
all together. The fact is, that the separate statement of these 
constituents in the analysis of a manure, would rather excite the 
suspicion of the experienced chemist, because he knows that their 
accurate separation is a most elaborate and difficult process, which 
could not be performed for the fee usually paid for such analyses, 
and he would conclude that it was a pretended and not real accu- 
racy. The careful chemist concentrates his attention on the accu- 
rate determination of the sum of these substances, which are stated 
under the general head of phosphates, and a similar plan is adopted 
with the other components, so that the different constituents are 
reduced to a small number of easily comparable heads, which 
will be readily made intelligible when we speak of individual 
manures. The analyst endeavours as far as possible to avoid adding 
to the number of those beads unnecessarily although of course 
cases occur in which this is indispensable, and be is then careful to 
explain the nature of the difference, and the reason for deviating 
from the usual system. 

In discussing the details of analysis, and the points to which it is 
necessary for the farmer to attend, we may in the mean time exclude 
from our consideration such substances as nitrate of soda and sul- 
phate of ammonia, and restrict ourselves to the two great classes 
of guano and superphosphates, to which nine-tenths of those now 
in use may be referred Guanos are all substances of natural 
origin ; and almost all manufactured manures, though sometimes 
called artificial guanos, or designated by other names, are substan- 
tially superphosphates. Directing attention, in the first instance, 
to Peruvian guano, the most extensively used variety of its class, its 
analysis is generally expressed in the following manner : — 


Water, " 18.73 

Organic matter and ammoniacal salts, « . . . 88.16 

Phosphates, ....... 23.48 

Alkaline salts, ...... 7.97 

Sand, 1.66 

100.00 

Ammonii^ . . . . , ... 17.00 

Phosphoric acid in alkaline salts, equal to 5.42 phosphate of 
lime, 2.60 

TRANS.— GOT. 1860. 2 U 
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Occasionally the method given below is adopted : — 


Water, 

Organic matter, 

Phosi>haies of limo, . 
Phosphoric acid, 

Alkaline salts, 

Sand, 



13 73 
58 is 
23 48 
2 50 
5 47 
1.66 

Nitrogen, . . 

Equal to ammonia, . 

• 

• 

100 00 
14 00 
17.01) 

Phosphate of hmo insoluble, 
Phosphate of lime soluble, . 

• 


23 48 
. 5.42 


The latter method presents no advantages over the former, but 
is more complicated, which is a disadvantage. Thus, it is unneces- 
sary to give nitrogen when ammonia is stated ; and the head called 
alkaline salts, which is obtained by deducting the phosphoric acid 
from what is so called in the first system, is really a mixture of 
alkaline salts with the alkalies from which the phosphoric acid has 
been withdrawn. 

In examining the analysis of a Peruvian guano, it is to be noticed 
that, like all other manures, it is a mixture of valuable and worth- 
less matters. Water and sand of course belong to the latter cate- 
gory, and they only merit consideration in those cases in which 
they are so abundant as to reduce the proportion of other matters. 
The quantity of water is so far of importance that it indicates the 
condition of the manure, and shows that it has not been damaged, 
and is sufficiently pulverulent to admit of its easy application. Pro- 
vided, however, the valuable matters are not below the average, 
the quantity of water and sand is a matter of comparatively little 
moment. Turning to the valuable matters, we see that in a genuine 
Peruvian guano, more than half its weight consists of organic 
matter and ammoniacal salts, containing 17 per cent of ammonia ; 
somewhat less than J is composed of phosphates insoluble in water, 
and in a form similar to that in which they exist in bones. One- 
tenth is alkaline salts, containing 2.5 per cent of phosphoric acid, 
which is soluble in water, and in a condition analogous to that in 
which it is found in the soluble phosphates of a superphosphate. 
If any constituents appear in the analysis besides those just enume- 
rated, and if the sand is large, the guano is certainly not genuine. 
As regards the individual constituents of a guano, it is to be ob- 
served, as will be afterwards pointed out, that their value differs 
very greatly, and hence variations in the proportion of some are of 
much greater importance than others. It must be borne in mind 
that I of the value of a Peruvian guano is due to ammonia, J to 
phosphates, ^ to phosphoric acid in the alkaline salts^ to organic 
matter, and only about to alkaline salts. It will be obvious, 
therefore, that the two latter are of little moment in judging of 
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the value of any sample, and that they may for all rough estimates 
be entirely disregarded. 

Whenever the farmer has occasion to examine the analysis of a 
Peruvian guano, with the view of ascertaining whether it is one 
which he ought to purchase, his attention should in the first instance 
be directed to the quantity of ammonia, because even a small 
diminution in that substance has a marked influence on the price of 
the manure. The reduction in value caused by the ammonia being 
1 per cent under the average, could only be counterbalanced by an 
excess of 8 per cent of phosphates, and by a proportionate quantity 
of other constituents. Of course., Peruvian guanos differ somewhat 
from the average given above, although it is commonly supposed 
that the variations are so slight that, provided it be ascertained to 
be genuine, its analysis is unimportant. No doubt the importers 
encourage this view by charging the same price for all cargoes of 
guano, altogether irrespective of analysis ; but, nevertheless, there 
are very material differences, especially in tlie amount of ammonia, 
and samples are sometimes met with containing as little as 15, and 
others as much as 19 per cent of that element, involving a differ- 
ence in value amounting to nearly £ 2 ^ lOs. per ton. Such differ- 
ences, of course, can only bo detected by complete analysis ; but if 
it is merely desired to ascertain whether or not a sample is genu- 
ine, without determining its exact value, it is possible to arrive 
at this information by means of a partial analysis, sucli as the fol- 
lowing, the relations of which to the complete analysis already 
given will be seen at a glance : — 

Water, organic matter, and ammoniacal salts, . 66.89 

Phosphates, ...... 23.48 

Ammonia, ...... 17.00 

In this case, the main constituents being right, it may be fairly 
assumed that the others will not differ materially from the average ; 
sometimes even this may bo dispensed with, and the experienced 
chemist is able, by the application of simple tests, to determine 
whether or not a sample is unadulterated, although he cannot in 
this way give any estimate of the relative values of two genuine 
specimens. 

Hitherto the general run of Peruvian guanos, though varying 
considerably in quality, have been remarkably free fi»om sand and 
other foreign matters ; and, when directly imported, analysis has 
been lees important than with other manures, the more especially 
as differences in quality are not recognised as modifying the price. 
It is probable, however, that greater attention will require to bo 
paid to this point in future. A case has recently occurred in which 
a cargo of guano, said to be unquestionably a direct importation 
from the Chincha Islands, was found to contain in some parts as 
much as 18 per cent of sand, and only 11 or 12 of ammonia. 
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Should thiB cargo prove to be in the state in which it left the 
islands, then much greater vigilance will be necessary, and no one 
will in future purchase a Peruvian guano without analysis. The 
investigation into the case now referred to is not yet complete : 
but there Is little doubt about the fact, and there is even good 
reason to suspect that several similar cargoes have been imported. 
Notwithstanding these differences, however, it must be admitted 
that Peruvian guano is distinguished from all the other varieties of 
that manure by a certain degree of uniformity, so that, assuming 
it to be genuine, the chances are that the purchaser receives value 
for his money. But the case is very different with the other kinds 
of guano. These differ not only in composition from Peruvian 

f uano, but are obtained in most instances from small and shallow 
eposits, so that different cargoes, and even different parts of the 
same cargo, differ to an extraordinary extent. The farmer, there- 
fore, can place no reliance on their uniformity, but every cargo 
requires to bo separately examined. Still less can he rely itpon the 
name given them. In talking of Peruvian guano, we mean the 
guano brought from one single deposit, that of the Chincha Islands. 
But Chilian, Patagonian, and Bolivian are names applied to man- 
ures found at different places along the coast of these countries, 
often several hundred miles apart, and which have not the slightest 
resemblance in composition. All other guanos are distinguished 
from Peruvian by the much smaller quantity of ammonia they 
contain. That variety, owing to its having been deposited in the 
small zone in which rain never falls, retains almost undiminished 
the nitrogenous constituents existing in the dung of the bird ; but in 
all other localities rain has produced a greater or less effect upon the 
manure^ causing the more or less complete decomposition of the or- 
ganic nitrogenous parts, which is washed out, along with the soluble 
mineral matters ; and it is possible to have in the samples from 
different localities the gradual passage from guanos like Peruvian, 
rich in ammonia, until we arrive at those which have been so long 
and thoroughly exposed to the weather that little more than traces 
of that substance remain. In consequence of the removal of these 
elements, the phosphates have come to be the largest and most im- 
portant constituent of these varieties, which are commonly distin- 
guished as phosphatic guanos. But the difference does not stop 
here ; not only do these guanos often contain a considerable quan- 
tity of sand, due no doubt in part to the subjacent sand being lifted 
along with it when it occurs in thin layers, but they often contain 
carbonate and sulphate of lime, and sometimes oxide of iron. The 
mode in which these substances find their way into these guanos is 
not well understood, because the localities have never been examined 
by scientific men ; but they are not adulterations — that is to say, 
they have not been deliberately added to the guanos, although of 
course they necessarily diminish their value. 
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Tbe composition of guanos other than Peruvian is so variable, 
that any attempt to discuss the particular composition of individual 
varieties would be attended with little advantage. The following 
are average analyses of some of the more familiar kinds : — 


Water, 

Bolivian. 

16.44 

Organic matter and ammonia - ) 

cal salts, . 

1 

Phosphates, 

S6.09 

Sulphate of lime, . 
Carbonate of lime, . 

• mmm 


Alkaline salts, 

li.88 

Sand, 

2.81 

100.00 

Ammonia, . 

2.57 

Phosphoric acid in 

the alka- 1 ^ 

line salts, 


Saldanha Bay. 

Eooiia Moorla. 

Patagonian. Chilian. 

21.03 

8.91 

20.61 

14.89 

14.93 

7.72 

19.72 

16.83 

66.40 

44.15 

80.66 

36.90 

... 

8.19 

1.80 

• •• 

••• 

8.87 

3.66 

10.28 

6.10 

11.23 

7.01 

6.84 

1.54 

21.43 

17.04 

14.26 

100.00 

100.00 

100.00 

100.00 

1.62 

0.42 

2.1 

1.42 

... 

• •• 

3.00 

• •• 


But, to show how little reliance is to be placed on the uniformity 
of these descriptions, we may add analyses of several samples of 
Bolivian guano, all of whicli were undoubtedly genuine, — that is to 
say, were in the condition in which they had been imported : — 


Water, .... 

Organic matter and ammoniacal salts. 
Phosphates, .... 
Sulphate of lime, . • 

All^ne salts. 

Sand, .... 


Ammonia, 


I. 

11. 

III. 

IV. 

4.25 

19.70 

11.80 

7.20 

10.60 

16.65 

18.65 

11.25 

68.84 

16.10 

12.80 

13.31 

... 

4o 93 

82.91 

7.40 

2 26 

4.97 

6.94 

68.84 

24.15 

2.65 

17.90 

2.00 

100.00 

100.00 

100.00 

100.00 

0.80 

0.37 

0.46 

2.04 


These analyses are made out on exactly the same principle as 
those of the Peruvian, and they are also read in a similar manner, 
reference being made to the worthless substances which now, in 
addition to sand and water, may consist to a large extent of sul- 
phate or carbonate of lime. The principal attention, however, 
should be directed to the quantity of phosphates ; and it is neces- 
sary to bear in mind that in guanos of tnis description, from a 
half to five-sixths in their value depends upon the quantity of phos- 
phates they contain ; while the ammonia, especially in guanos 
like Saldanha Bay, Patagonian, Chilian, &c., is comparatively un- 
important. « 

Little difierence is found in the mode of expressing the analyses 
of guanos, almost all chemists being agreed as to the system to be 
eiMloved ; and such diflFerences as do occur cannot occasion any 
dimculty. It sometimes happens, however, that analyses are seen 
with such items as phosphate and carbonate of lime, sulphates of 
lime, potash, and soda. All analyses containing such heterog^ene- 
ous items should be unhesitatingly rejected, as they are entirely 
worthless, and in place of affording the means of forming an eati- 
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mate of the value of the manure, are only calculated to mislead 
and confuse the purchaser. 

In the analysis of superphosphates, many important auestions 
present themselves for consideration, dependent on the fact that 
they are manufactured manures, and that their composition de- 
pends to a great extent on the nature of the materials employed 
in making them. It will be understood that the term superphos- 
phate was originally applied to a mixture of common bones and 
sulphuric acid, and therefore strictly merited the name of dissolved 
bones originally applied to it. The introduction of copi elites, and 
more recently of apatite and various other phosphates, has rendered 
the wider desi^ation necessary. The use of these substances has 
also entailed further differences in the mode of manufacture, sul- 
phate of ammonia, flesh, fish-offal, and various other animal sub- 
stances being used to supply the nitrogen in which these materials 
are deficient ; and the con8e(]^uence is that the greatest, possible 
difference exists in the composition of this manure, so much so that 
the product of no two manufactories is exactly alike, and very 
often, owing to variations in the quality and quantity of the differ- 
ent raw materials, dictated of course by economic considerations, 
samples obtained at different times from the same manufacturer 
show a remarkable want of uniformity. The difficulty of under- 
standing the analysis is necessarily enhanced by these differences, 
and^ still more by the discrepancies which exist in the mode of 
stating the results used by different individuals, which are very 
great, and sometimes the cause of much misapprehension. 

In order to render the analysis of a superphosphate intelligible, 
it is necessary to explain that in bones and all other similar sub- 
stances the phosphoric acid is in combination with lime, and the com- 
pound is entirely insoluble. But there exists another compound 
of these substances, containing only one-third of the lime existing 
in the bone earth phosphate, which is exceedingly soluble in water, 
and is commonly known by the name of biphosphate of lime. When, 
therefore, two-thirds of the lime are removed from the former com- 
pound it is converted into the latter, and this is effected by means 
of sulphuric acid, which, by its superior attraction for lime, with- 
draws it from the phosphoric acid, and forms with it a quantity of 
sulphate of lime or gypsum. It is found also by actual experiment 
that 100 parts of the ordinary bone phosphate of lime contain 46 of 
phosphoric acid, which, by removal of the lime, is converted into 
64 parts of biphosphate of lime, still containing all the phosphoric 
acid, the difference in weight being due to the abstraction of tho 
valueless lime, which, along with sulphuric acid, has produced 110 
parts of gypsum. By the addition of a proper proportion of acid 
to bones or any other raw material, the whole of the phosphates . 
might be converted into this compound, but practically great difli- 
culties are encountered in doing so, and in the case of raw bonce 
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it cannot be accomplished. Nor is this a matter of much moment, 
because experience has shown that it is not desirable to do so, but 
that it is preferable to have a proportion of the phosphates in their 
ori^nal insoluble state. It will be understood from what has been 
said, that in the act of making the phosphoric acid soluble a quan- 
tity of sulphate of lime is produced, and it is important to notice 
this point, because it is very commonly believed by farmers that 
the sulphate of lime, which forms so large a constituent of all 
superphosphates, is deliberately added to them by the manufac- 
turer. This, however, is a mistake. Sulphate of lime is very rarely 
added to a superphosphate, the eflForts of the manufacturer being 
devoted to keeping it down as much as possible, because it is well 
known that a large proportion of it excites suspicion and distrust 
on the part of tne farmer. The fact is, that it is impossible to 
obtain any given quantity of biphosphate of lime without at the 
same time producing 1^ times as much gypsum, but in practice the 
proportion is generally much larger than this, because almost all 
the raw materials employed in the manufacture contain a consider- 
able quantity of carbonate of lime or chalk, which by the action of 
the acid is also converted into sulphate. This is particularly the 
case with coprolites, and the consequence is that it is far from un- 
common to find the gypsum two or three times as large as the bi- 
phosphate. 

The analysis of a superphosphate is usuallj^ and most correctly 
stated in the following manner : — 


Water, 18.39 

Organic matter, . . . . . . 14 11 

Biphosphate of lime, equivalent to 14.88 soluble phosphateB, 9.53 

Insoluble phosphates, . . . . . 15.13 

Sulphate of lime, ...... 33.42 

Alkaline salts, ...... 3.82 

Sand, 5.60 


100.00 

Ammonia, ....... 2.10 


But another method is sometimes used, which is given below, for 
the same sample : — 


Water, 

Organic matter, 


18.39 


- 14.11 

Soluble phosphates, 

« . 

14.88 

Insoluble phosphates, 


15.13 

Sulphurio acid. 


7.63 

Sulphate of lime, . 


20 44 

Alkaline salts, 


3.82 

Sand, , 


. ^ . 5.60 

100.00 

Ammonia, . 

• 

2.10 


The difference between the two is suflSicicntly obvious. It will 
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he observed that in the last biphosphate of lime does not appear, 
but that soluble phosphates only are stated, while the sulphate of 
lime is much diminished, and sulphuric acid is given in the free or 
uncombined state. This methoa expresses the fact that the mix- 
ture used in the manufacture of the manure contained a certain 
quantity of phosplmtes, of which one portion remained in its origi- 
nal insoluble state, while the other was rendered soluble by tne 
action of the 7.63 per cent of acid. Hence, according to the last 
method, the analysis is stated so as to represent the materials 
employed, in the condition in which they existed at the moment of 
mixture, but indicating under a separate head the quantity of 
phosphates about to become soluble, and the quantity of acid 
destined to produce that change ; while by the first system, the 
results are arranged so as to express the state of matters after the 
chemical action has taken place. For this reason no sulphuric 
acid appears in the analysis as such, for it is given in combination 
with the lime which it has removed from the soluble j^osphates, 
and consequently makes the quantity of sulphate of lime appear 
much larger than the old method. 

It is to be noticed that the actual experimental results are the 
same whichever mode of stating the analysis be adopted, neither 
is there any difference in the valuation of the manure, but it is 
obvious that the first method is most consistent with the principles 
usually acted on by chemists. The last, however, is preferred b^ 
* manufacturers, who allege that their customers understand it 
better; but the real reason for the preference is, that soluble phos- 
phates show more largely in the analysis, while the sulphate of 
lime appears smaller, and sulphuric acid, which the farmer knows 
costs money, is shown as such. It is right, therefore, that it should 
be distinctly understood that in the manure the sulpWic acid used 
as a solvent is combined with lime and is not in the free state, so 
that the first method gives the actual quantity of sulphate of lime 
present. 

Of course, if any of the heads under which the analysis of a 
superphosphate is expressed differ from those above given, cau- 
tion is to be exercised, and when any heterogeneous items, such 
as sulphate of lime and alkalies, or sulphate ot lime and sulphuric 
acid, are stated, the analysis ought to be rejected. It is customary, 
in some instances, for analyses to be published in which the 
ammonia is not stated separately, but is given thus — 

" Ammonia equivalent to 8,76 sulphate of ammonia.’’ 

This is objectionable, and no analysis should be .accepted which 
does not give distinctly the exact quantity of ammonia itself. The 
reason for doing so is, that the ammonia is the substance determined 
by experiment, and the quantity of sulphate is calculated from it ; 
imd, as sulphate of ammonia contains 25.75 of ammonia, hence, 
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if the cbemist finds say 3 per cent of ammonia in a manure^ he 
calculates the sulphate by the rule of three, thus — 

25*75 : 100 : : 3 : 11.64 sulphate of ammonia. 

But there are some persons who hold by an old analysis of sul- 
phate of ammonia, which has long since been shown to be erro<- 
neous, that that substance contains only 22.6i6 per cent of ammo- 
nia ; and they, of course, calculate thus — 

22.66 : 100 : : 3 : 13.23 sulphate of ammonia ; 
and hence, if the quantity of ammouia be suppressed, the analysis 
shows about 2 per cent more sulphate than it ought. The manu- 
facturer also Hkcs to have the sulphate of ammonia given, as it 
is a dear form in which to purchase ammonia, because that sub- 
stance, as we shall afterwards see, is usually valued at 60 per 
ton in manures, while in sulphate of ammonia it is sold considfer- 
ably dearer, and has sometimes been as high as .^70, and even 
<£^80 per ton. 

There is another matter connected with the analysis of a super- 
phosphate to which it is necessary to call the attention of the 
farmer, because, though a strictly technical matter, it is of much 
importance that he should be aware of it, and this is the extent to 
which inaccuracy prevails in the determination of the soluble 
phosphates, which is a difficult process, requiring particular pre- 
cautions in order to secure precise resulta Much attention has 
been paid to the subject by chemists, and it has been clearly 
shown that the method most commonly used for the purpose is ex- 
ceedingly erroneous. It must be explained that this process con- 
sists in adding to the solution of the superphosphate, first a 
quantity of a salt of lime, and then ammonia, and the precipitate 
so obtained is weighed and estimated as “ soluble phosphates."" 
But this process greatly exaggerates the quantity of that important 
constituent of the manure, because part of the lime added is 
carried down along with the ‘‘ soluble phosphates,"" and is weighed 
and reckoned in the analysis as if it were phosphates and not 
lime. The extent of the error produced in this way may be best 
shown by a practical illustration. 1 took a superphosphate, and, 
determining the quantity of soluble phosphates by the erroneous 
method just described, I found it to amount to 37.29 per cent, but 
when 1 used an accurate process it was found that the real per-cent- 
age was only 29.12, thus showing a«difference of 8 per cent, which, 
as we shall afterwards see. Is equivalent to about «^2, 8s. per ton in 
the value of the manure. In this case the error is very large, but 
it is generally as much as 4 or 5 per cent, and always gives an 
excess, so that the manure appears better than'it actually is. This 
erroneous method, 1 am sorry to say, is persisted in by a nuin- 
ber of analysts, and their reason for adhering to it is, that it is 
an easy and expeditious process, and by using it the analysis of 
a superphosphate does not require the same amount of time and 
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skill which are necessary for the more accurate method ; and as the 
fees for the analysis are unremunerative, there is too much in- 
ducement to use quick and superficial processes. Unfortunately 
there is nothing in the analysis itself which shows whether the ac- 
curate or inaccurate process has been used, and the farmer must 
ascertain this indirectly. The difference, though little known to 
the farmer, is familiar to many manufacturers and dealers, and that 
to such an extent, that when purchasing they take care to do so 
by the analysis of the accurate chemist, but when selling to the 
farmer they publish the analysis of some one who uses the falla- 
cious process, because it makes the manure appear better than it 
really is. 

In judging of the quality of a superphosphate, the first point is 
to ascertain whether it is made from bones or from bone-ash, or 
other materials not containing organic mattera It is very difiScult 
to do this with certainty, because the practice among manufac- 
turers is in most cases not to use exclusively one kind of* material, 
but to mix several together. In fact, bones are comparatively 
rarely used alone, but are mixed with bone- ash, or, when a cheap 
manure is to be made, with coprolites, by which means a good 
dry and pulverulent article is more easily produced. A super- 
phosphate made from bones alone has generally a brown or black 
colour, and when beaten in a mortar or between stones, is found 
to be verv pasty in its consistence. This is not necessarily due to 
excess of moisture, but to the gelatinous matters of the bones, 
which, with the water and acid, acquire the consistence of moist 
glue. A superphosphate made from bone-ash, on the other hand, 
when well manufactured, has a grey colour, and is very dry and 
pulverulent in appearance, even though it may contain more mois- 
ture than a sample made from bones. In general, supei*phosphates 
are made from mixed materials, and where bone-ash or coprolites 
are used, sulphate of ammonia, blood, or other similar substances, 
are used to supply ammonia ; and as the kind and proportion of 
those materials are varied to an endless extent, the farmer, unless 
he has a large experience of manures, can rarely form a satisfactory 
opinion from its external appearance. 

In reading the analysis of a superphosphate, attention must, in 
the first instance, be directed to the Quantity of biphosphate of 
lime, which constitutes from two-thiras to three-fourths of the 
value of the manure when made from bones. Of the other con- 
stituents, about one-sixth is due to ammonia, and one-seventh to 
the insoluble phosphates, the remainder going to organic matter 
and sulphate of lime. If the superphosphate is made from bone- 
ash or coprolites, in which case the analysis will show no ammonia, 
or only a small fraction of a per cent, from four-fifths to in some 
cases as much as nine-tenths of the value is due to biphosphate of 
lime, and in some instances all the other constituents may be 
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practically neglected, and the proportion of that substance alone be 
made the basis of valuation. 

In selecting a superphosphate, it is important to consider the 
particular use to which it is to be put. If employed alone, it will 
generally be found best to choose those made from bones, or at 
least those containing ammonia, and in that case there should not 
be less than 10 per cent of biphosphate of lime — equivalent, in 
round numbers, to 15 of soluble phosphates, 15 of insoluble phos- 
phates, and about 2 of ammonia. If, on the other hand, the 
manure is to be employed along with Peruvian guano, it is in 
general more economical to take one made from bone-ash, and in 
that case there ought to be at least 16 per cent of biphosphate — 
cq^uivalent to 24 of soluble phosphates, and 8 or 10 per cent of in- 
soluble phosphates. 

A variety of superphosphates are sold under such names as 
British Guano, Concentrated Manure, &c. &c., which are made 
from bones or bone-ash, mixed with salts of ammonia and other 
substances ; all these are to be estimated and judged of in the 
manner just described. 

Nothing is easier than to read the analysis of sulphate of am- 
monia or nitrate of soda; all that is necessary is to look to the per- 
centage of these substances. A good sample of sulphate of am- 
monia ought to contain from 96 to 98 per cent of actual sulphate, 
containing about 25 of actual ammonia, and from 2 to 4 of im- 
purities. If the quantity much exceeds this, the quality is in- 
ferior, and if the ‘'fixed residue ” is large, the sample maj be looked 
upon as adulterated. Nitrate of soda ought to contain about 95 
per cent of the salt, and about 5 of impurities ; but if it contain less 
than 90 per cent of the nitrate it ought to be rejected. It is right 
that the farmer should know that the merchant always sells nitrate 
of soda by the per-centage of nitrate it contains, and that he ought 
to obtain it from the dealer on the same terms, although, I be- 
lieve, this is not usually attended to by the retailers. 

As far as other manures, suck as manufacturing refuse and the 
like, are concerned, no general rule can be given for judging of 
their quality, as they are extremely variable in composition. In 
general, however, it may be laid down as a rule that their value is 
not high, and that the prices at which they are sold are not unfre- 
quently above what their compositim justifiea 

Supposing the farmer to have examined the manure he proposes 
to purchase, and to have obtained an accurate analysis, the next 
point is to ascertain its value. The best method of doing this is a 
practical problem of much importance, which has attracted the 
attention of many persons, and several plans, differing in detail 
though similar in principle, have been suggested. The difficulty 
which attends the contrivance of a system which shall be altogether 
beyond cavil, and obtain the concurrence of every one, lies in the 
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complex nature of most manures, and the number of diflTerent 
factors of which their value is made up- In the case of a sub- 
stance such as sulphate of ammonia or nitrate of soda, which 
owes its value to one ingredient having a definite market price, 
the value of diflTerent samples is easily and clearly ascertained, 
and the deduction to be made for any given amount of impurity is 
estimated in a manner which requires no explanation. But when 
a substance is of complex constitution, and contains several differ- 
ent constituents whicu all go to make up its value, it is necessary 
to have a separate estimate for each of these, which must be de- 
duced from the price, not of this particular complex mixture, but 
from that of other substances in which each of the valuable consti- 
tuents is met with separately. Now, it so happens that the com- 
mercial value of different substances is not estimated solely by 
considerations of composition, but questions of demand and supply 
and applicability to various purposes have an important influence. 
Thus, for example, a coprolite containing about 60 per cent of 
phosphates sells for £2, 10s. a ton, while a purely phosphatic 
guano containing the same quantity brings from £6, 10s. to £7, 10s. ; 
in other words, the phosphates in such a guano bring more than 
twice the price they would do in coprolites; and the reason is 
obvious : in the one case they are in a condition which admits of 
their direct application to the soil, while in the other they must 
first undergo an expensive preparation. In the same way, by 
inquiring into the price of bone-ash, the value of the phosphates 
contained in them is found to be intermediate between that of 
coprolites and guano ; nay, if we go further, and take the mar- 
ket price of different kinds of guano, we find that the rates at 
which the phosphates are sold diflTer to a very extraordinary ex- 
tent. This is due in part to the fact that the price charged for 
any article is estimated commercially at such a rate as to cover 
the expense of freight and other charges, and to leave a profit to 
the dealer — a price which It is to be assumed that the purchaser 
will not pay unless he, on the other hand, has satisfied himself 
that he can clear a profit from the transaction — and partly, also, 
to the carelessness with which manures are often purchased, and 
the want of careful comparison of the relative profits derived from 
diflTerent substances. The state of division of the substance-— the 
extent to which its diflTerent constituents are available to the plant 
— the facility with which it can be applied to the soil, &a, also 
exert an influence on the price. These considerations are of great 
importance where many diflTerent substances are compared, but 
they are not likely to be of much moment in the case of strictly 
ansdogous substances — such, for example, as two different kinds of 
guano belonging to the same class ; and it must be admitted that 
in these cases no good ground for the difference in the prices given 
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can be shown, and it would in all probability disappear If more 
attention were paid to the results obtained in the field. 

The more minutely the subject is inquired into, the more obvi- 
ous does it become that no system of valuation can be made per- 
fectly general, but that each individual kind of manure requires 
a plan suited to itself alone. This, ho>yever, involves such difficul- 
ties and complications that an attempt has been made to form a 
general system, which,' though not absolutely correct, is a sufficient 
approximation, and at least a satisfactory guide to the relative 
values of these substances. 

In purchasing a manure, the substances which are of actual 
value are ammonia, insoluble phosphates, biphosphate of lime 
(soluble phosphates), sulphate of lime, nitric acid (as nitrate 
of soda), potash, soda, and organic matter. These different 
substances differ greatly in value. Ammonia and the phos- 
phates, soluble and insoluble, are costly, and by far the greater 
part of the value of all the common manufactured manures 
depends on them. Potash also sells at a high price, but it is rarely 
found in manures, and never in sufficient quantity to exert any 
important influence on their price, and it is not customary to take 
it into consideration except in particular cases. The alkali most 
commonly found in artificial manures is soda, and when alkaline 
salts are stated in an analysis, they must be assumed to consist 
almost entirely of that substance, and be valued accordingly. Sul- 
phate of lime and organic matter, though abundant constituents of 
most manures, add but little to their value, and some persons do 
not include them in their estimate, although the more common 
practice is to make allowance for them. 

In order to obtain a fair value for each of these substances, it is 
necessary to ascertain the commercial prices of each separately. 
This, however, cannot be done directly in all cases, and it is neces- 
sary sometimes to arrive at It by an indirect process, in the manner 
which will be afterwards explained. The question to be solved is 
the price actually paid for a ton of each of these substances in a 
pure state, and we shall consider each in succession. 

Insoluble phosphates are purchased in several different forms. 
Coprolites grouna to a fine powder and containing 58 per cent of 
phosphates sell at £2, 123. per ton, and a ton of pure phosphates 
is consequently sold for £4, Ss. In ^his state, however, the price 
is extremely low, because it is alleged that the phosphates are in 
so compact a condition that the plant cannot avail itself of them, 
and they are only used as a raw material for the manufacture of 
superphosphates. Bone-ash, containing 70 per-cent phosphates, 
costs £4, 10a per ton, and pure phosphates in this form are there- 
fore sold at £6, 8s. These are tne principal forms in which phos- 
phates are sold alone, but it is possible to calculate the value they 
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bear in bones by deducting that of the ammonia they yield froni 
their price, and assuming the remainder to represent the price paid 
for the phosphates ; a similar course may be adopted with phosphatic 
guanos, and a ton of insoluble phosphates is thus found to be worth 
in — 

Coprolitea, . . • . . £4 10 0 

Bone-ash, « . « . . 6 8 0 

Bones, . . • . . 7 5 0 

Phosphatic guanos, . . . . 10 0 0 

These are the actual market prices, and it is important to notice 
the very great extent to which they difier — the farmer who pur- 
chases a phosphatic guano paying for the phosphates much more 
than he could obtain them for in other forms — a difference which 
can only be attributed to the higher state of division in which they 
exist in the guano, and their consequent accessibility to the plant. 
We are compelled, therefore, to estimate the value of phosphates 
in such guanos at this price, although in an ammoniac&l guano, 
such as Peruvian, they are sold at a lower rate; but for all other 
manures, of which bones and bone-ash form the basis, £7 per ton 
may be taken as a fair rate, and it is that which has been usually 
adopted, although £8 and even £10 are sometimes assumed as the 
general price. 

Ammonia is found, in commerce, in the shape of sulphate of 
ammonia, which at present sells at from £15 to £15, 10s. per ton; 
and, making allowance for the ordinary amount of impurity (5 or 
6 per cent), the price of ammonia in this form is about £63 per ton. 
By calculating from the price of other substances, it appears that 
the following are the values of ammonia per ton, in — 

Su1x)hate of ammonia,* . . . £G3 0 0 

Bones, . . . . . 61 0 0 

Peruvian guano, . • . . 57 0 0 

The general average being £60 per ton, which is the price usually 
adopted. 

Sulphate of lime sells for about £1 per ton, and this value is 
accordingly always adopted. 

Considerable uoubt exists as to the propriety of allowing any 
value for the organic matters in manures, because it is supplied in 
farm-yard manure in so large quantity as to make the few pounds 
contained in an ordinary dressing of artificial manure unimportant. 
It is customary, however, to state it from lOs. to £1 per ton ; and, 
from various considerations, into the details of which it is unneces- 
sary to enter, I prefer the lower estimate. 

Alkaline salts, consisting chiefly of soda, are taken at £1 per 

* The price of sulphate of ammonia is at present very low. It has frequently 
been as high as £17 and even £18 per ton, at which rates ammonia is sold at from 
£68 to £72 per ton. 
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ton ; and potash at from £20 to £30 — the former being the price 
at which it can be procured in kelp. 

Nitrate of soda is at present sold at about £14 per ton ; but if 
allowance be made for impurities, and the average price adopted, 
the cost of the pure salt is about £16. 

Considerable difficulty attends the estimation of the value of 
soluble phosphates, because they are not met with in commerce 
alone, or in any form except that of superphosphates, and the price 
at which they are sold in different varieties of that manure and by 
different manufacturers, varies very greatly. The only course 
open to us is to endeavour to determine the average price and com- 

S osition of good superphosphates, and, putting the values already 
etermined on all the other constituents, to reckon the difference 
between that sum and the market price as the value of the soluble 
phosphates. If we throw out as inferior samples all those con- 
taining less than 10 per cent of soluble phosphates, and take the 
good only, the average composition of the superphosphates in the 
market during the present year has been — 


Water, 

Organic matter, 

, , 

. 10.71 

. , 

9.33 

Biphosphate of lime, 

equivalent to 

19.48 soluble 

phosphates, 

12.45 

Insoluble phosphates, 

. . 

14.78 

Sulphates of lime. 

. • 

45.24 

Alkaline salts, 

, , 

. 2.11 

Sand, 

• 

5.38 



100.00 

Ammonia, • 

• 

. 1.71 


It is more difficult to determine the average price at which the 
manure is sold, for those analysed included samples at all prices 
from £1 per ton up to <£^10, and in some cases even dPlO, 10s. ; 
but on the whole it may be assumed that the average price 
is about £8, and if so, soluble phosphates are sold at £27, 19s. 
per ton. Had the inferior samples been included so as to give a 
general average, the price would have been still higher. The 
usual price at which soluble phosphates — that Is, bone phosphate 
made soluble — are estimated, is «P30 per ton, and £46j 16s. for 
biphosphate of lime, although occasionally the former has been 
reckoned as low as 25, with a corresponding rate for^he latter. 

All these prices are liable to fluctuation according to the state of 
the market, and they ought to be varied at different times ; but 
it is obviously impossible for the farmer to watch the clianges of 
price so as to do this, and it is much more convenient and safer to 
adopt a fixed average which can be used for 'the comparison <rf 
different manurea Indeed, if absolute precision were to be aimed 
at, it would be necessary to vary these estimates in different loca- 
lities, and to some e^ctent also according to the kind of manure^ 
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This is particularly the case in regard to the price of soluble 
phosphates, which is actually fixed by the manufacturers of 
superphosphate, and in this respect very remarkable differences 
are observed ; for in samples made from pure bones it is by no 
means uncommon to find the soluble phosphates sold as high m 
£ 40 per ton, while in those made from bone-ash and acid their 
price sometimes does not exceed £20. In the same way insoluble 
phosphates, which in bones and bone-ash are sold for about £7 per 
ton, cost £10 in phosphatic guanos, so that a different value must 
be established for these substances in their different conditions. It 
may, indeed, be alleged that no such difference is admissible, and 
that the lowest price should in all cases be assumed as the basis of 
calculation, but, on the other hand, it must bo remembered that the 
whole object of adopting a system of valuation at all is for the pur- 
pose of obtaining a fair estimate of the market price of the article, 
and the values used when applied to an average sample ought to 
bring out the average price. Hence, when a farmer bifys a phos- 
phatic guano at a price which gives £10 per ton for the phosphates, 
we are not entitled to say that he has paid too dear, and that he 
ought to have got them at £7 per ton, the rate at wliich they are 
purchased in bones. On the contrary, wo are bound to assume 
that he would not have paid this price for them unless he found it 
to his advantage, and to make it the basis of the valuation. 

It is sufficiently obvious that the values of the different sub- 
stances contained in manures being a matter of deduction, con- 
siderable differences must exist in the values attached to them by 
different individuals, and we therefore give a table showing the 
values per ton as adopted by different analysts : — 



Way. 

Voelcker. 

Nesblt. 

Hodgps. 

Anderson. 


& B. 

£ B. 

£ B 

£ 8. 

£ 8. 

Ammonia, .... 

66 0 

60 0 

60 0 

66 0 

60 0 

Insoluble phosphates, 

7 0 

10 0 

8 0 

7 0 

7 0 

Do. in phosphatic guanos, . 

7 0 

10 0 

8 0 

7 0 

10 0 

Soluble phosphates. 

82 13 

80 0 

24 0 

26 0 

30 0 

Biphosphato of lime. 

60 3 

46 16 

37 8 

89 0 

46 16 

Alkaline salts, .... 

1 0 

1 6 

1 0 

1 0 

1 0 

Sulphate of lime, . • 

1 0 

1 6 

1 0 

1 0 

1 0 

Potash, ..... 

30 16 

— 

— 

20 0 

20 0 

Nitrate of soda, 

— 

20 0 

— 

— 

16 0 

Organic matter. 

1 0 

1 0 

1 0 

0 10 

0 10 


The practical application of these values is very simple, and 
will be readily understood by a few examples. Selecting, in the 
first instance, the superphosphate of which the analysis has been 
given on a previous page, it is at once obvious, that if we propose 
to purchase 100 tons of the manure, the percentages will represent 
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the namber of tons of each ingredient in that quantity, and the 
value is calculated in the following manner : — 


14.11 Tons of organic matter at lOs. per ton, . 

£7 

14.88 

fp 

soluble phosphates at £30 per ton, 

446 

16.18 

V 

insoluble phosphates at £7 per ton, 

10.5 

89.48 

ff 

sulphate of lime at £1 per ton, . 

39 

8.82 

ff 

alkaline salts at £1 per ton. 

4 

2.10 

$f 

ammonia at £60 per ton. 

126 



Value of 100 toni^ . . 

£727 


Hence dividing this sum by 100 we obtain £7, 5s. as the value of 
one ton. 

An average Peruvian guano, calculated in the same manner, 
gives — 


53.16 Tons of organic matter at lOs. per ton, . . £26 

23.48 „ insoluble phosphates at £7 per ton, . 161 

5.00 phosphate of lime and the alkaline salts at 

£30 per ton, .... 150 

7.97 „ alkaline salts at £1 per ton, . , 8 

17.00 „ ammonia, at £60 per ton, . . 1020 


Value of 100 tons, . . . £1366 


or at the rate of £13, 138. per ton, so that, as compared with other 
substances, Peruvian guano is a cheap manure. 

It must bo distinctly understood that the system of valuation 
now described gives only an approximation to the price, and in 
estimating it exactly many other matters require to be taken into 
consideration, more especially in the case of manufactured manures. 
Among these the condition of the manure is of the highest import- 
ance. A damp, ill-reduced manure ought not to be valued at the 
same rate as a carefully manufactured sample, which has been 
brought into a high state of division, and the valuator must exer- 
cise his judgment in this matter, and diminish or add to the value 
to such an extent as he may consider right under the circumstances. 
In the same way the proper adjustment of the relative quantities 
of the different constituents must be taken into account. Thus, 
for example, if there be two samples of superphosphate having the 
following composition : — 


Water, . . , 

Organic matter, . • 

Biphofiphate of lime, 

Equivalent to aolubla phosphatea, 
Insoluble phosphates, 

Sulplmte of lime, . 

Alkaline salts, 

Sand, 




Ammonia, • 


I. 

IL 

12.72 

11.83 

5.66 

‘ 8.82 

10.77 

21.80 

(16.82) 

(38.44) 

19.21 

2.59 

48.99 

54.13 

0.11 

2.28 

2.64 ' 

4.10 

100.00 

100.00 

0.82 

0.87 


TEAiJS.— OCT. 186a 
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and their values be calculated according to the plan just laid 
down, No. 1 is found worth £8 per ton, and No. 2 £11, but 
practically the value of the last is by no means so high, because 
It is found that the conversion of the whole of the phosphates 
into a soluble form is not attended with commensurate advan- 
tage in a manorial point of view, but that the best results 
are obtained when a reasonable proportion is left insoluble. In 
point of fact, a manure like No. 2 is sold at from £7, lOs. to 
£8, 10s., which may be considered as its proper value. These 
and similar matters must be borne in mind when selecting a 
manure, and form an essential element in the estimation of the 
value; but it must bo understood that the percentage valuation 
must always form the basis of any system used, and is only modi- 
fied by these secondary considerations. 

In the purchase of manures there are many other considerations 
to be taken into account, such as the particular element or ele- 
ments which arc most especially reauired by the soil, and the 
farmer having a given sum to expena on manures, may find it 
at one time most profitable to lay it out in the purchase of ammo- 
nia, and at another, on phosphates. These are matters, however, 
which are foreign to the subject of this paper. It may be well, 
however, to point out that ammonia is most cheaply purchased in 
the form of Peruvian guano, and most dearly as sulphate of am- 
monia — that insoluble phosphates are obtained at the lowest rates 
in coprolites, next in bone-ash, and lastly, they are most expensive 
in phospbatic guanos ; but that the high state of division of the last 
confers upon them their higher value. Biphosphate of lime is most 
cheaply purchased in superphosphates, made from bone-ash alone. 

In general, however, it will be found that manures in which 
those substances are met with singly do not produce so good an 
effect as those in which they are mixed ; and this fact, as well as 
the advantage of properly apportioning to one another the diffe- 
rent constituents of a maniiie is obviously attracting the attention 
of manufacturers, and the number of superphosphates made from 
phosphates alone has recently undergone a considerable diminu- 
tion, while those of which ammonia forms a large constituent are 
on the increase. 

Of course, it is always a question whether the farmer should pur- 
chase the mixture as made by the manufacturer, or take the sub- 
stances separately and mix them for hiriaself ; but this must be 
decided by each individual for himself, and chiefly by local con- 
siderations ; although it may be observed that, in general, a mix- 
ture of Peruvian guano and superphosphate made from bone-ash, 
will be found among the most .economical manures. 

In purchasing any manure, the first step to be taken is to obtain 
a guaranteed analysis from the seller, which analysis* should al- 
ways give the date at which it was made and the signature of the 
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bnalyst. If there is no date, it may have been made years before, 
and apply to a manure which, though believed by the manufacturer 
to be exactly the same, may differ from it in every respect. If 
the analysis is not intelligible, or not arranged according to the 
rules already given, it ought at once to be rejected. If it is pro- 
perly stated, the intending purchaser then proceeds to estimate 
the value ; and if this proves satisfactory, he should at once order 
the quantity required. As soon as it comes into his hands, a 
sample should be selected, by taking small quantities from not 
less than six or eight bags, and this ^ould be analysed. As the 
object is to check the correspondence of the stock with tlje guar- 
antee, it is by no means necessary that the analysis should be 
complete ; but it may be restricted to the more important consti- 
tuents — as, for example, to the soluble and insoluble phosphates of 
a superphosphate, or the phosphates and ammonia of a guano. If 
these are found to correspond with the guarantee, the others may 
be assumed to be correct. 

I should not fulfil my duty to the farmer without warning him 
as to the necessity for seeing that the analysis with which he Is 
supplied is accurate. I am sorry to say the result of my experi- 
ence is that bad analyses are as common as bad manures. 1 have 
already pointed out one source of error in the analysis of a super- 
phosphate, but there are many others which cannot well be made 
intelligible except to a chemist. Most extraordinary illustrations 
of erroneous analyses are constantly coming under my notice, 
which are attributable to the rough and ready processes too often 
used for commercial purposes, and which are really worse than use- 
less. The analysis of a manure is a delicate process, requiring 
an amount of time, attention, and experience, which 1 am sorry 
to say is not often given to it. 

If the farmer attends to all these points, and is careful as to the 
character of the individual from whom he buys, the chances are 
that he will secure a genuine article. In general it is best to pur- 
chase from a local dealer, wlio has a character to lose in his own 
district ; and the best method is for a number of farmers to agree 
together to take from him a certain quantity of some particular 
manure, from which a sample should be taken when it comes into 
stock, and analysed. In this way a single analysis will sufiSce for 
*a large quantity of the manure, provided it has been delivered 
from the ship or manufactory at one time ; but if supplied in sepa- 
rate lots, a aistinct analysis of each ought to be made. 

^ The farmer may rest assured that the honest dealer will second 
him in all his efforts to secure the quality of his manure, and will 
court inquiiT in all respects, because he know^ the result must 
be to his advantage. The dealer who undervalues analysis, and 
considers it unnecessary, sells a manure which will not bear inves- 
tigation. 
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^ The parcbaser of manures requires to have all his wits about 
hini in order to secure a really good and genuine article, and to 
avoid loss. The facts already stated regarding the large consump- 
tion of artificial manures, will show how much scope there must be 
for the sale of inferior and adulterated substances ; and if we sup* 
pose the extent of adulteration not to exceed ten per cent — which 
IS probably a low estimate — the loss to the farmer must amount to 
L.400,000, independently of that incurred from failure of the 
crcms on which these manures are used, and the expenses of carriage 
and application ; a loss which might be completely guarded against 
by care, and by an outlay amounting to only a small fraction per 
cent on the value of the manure. 
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By Jam1].s Porter, Monymusk, Aberdeen. 

[Premium — The Gold Medal.] 

The pastures of this country are extensive, comprehending nearly 
all lands lying under grass. A very small portion of tWm is annu- 
ally made into hay, and even in that case the fields generally 
pastured after the hay is removed. ' ' ^ 

There can be no doubt that pastures of all sortsi^ay be much 
improved by judicious applications of manure; but as the various 
descriptions of pastures require a somewhat different treatment, 
I shall class them under two separate heads : — 

I. Pasture on land under cultivation, 

II. Old pasture, known by the name of permanent grass land. 

1. When land under cultivation is in a high state of fertility, 
and is carefully sown with a full and well-selected mixture of 
grass seeds, it will often produce good grass for several years 
without any additional manure. This is so far fortunate for 
the cultivator of the land, for if the wide extent of arable land in 
pastures had to be regularly top-dressed in rotation, the system 
would bo very laborious and costly. I do not wish it to be under- 
stood, however, that manure will not pay on this description of 
land ; on the contrary, when soil and climate and other circum- 
stances are favourable, I have found a good dressing of light 
manures to the first and second year's grass, prove very remunera- 
tive. After varied and numerous trials, for many years, of a 
great variety of artificial manures, I have come to the conclusion 
that guano, sulphate of ammonia, nitrate of soda, and soot, 
are the best light-dressings for new grass that can be applied. 
The large proportion of nitrogen which these contain in a state 
easily assimilated by plants, by its great power in develop- 
ing the blade, makes such manures peculiarly suitable for the 
growth of young grass. To render these manures fully efficient, 
however, it is very desirable that they be sown in rainy weather. 
It is needless to add, that if the manures be not quite genuine, 
a partial failure must be the result. J’he middle of March, if the 
weather is suitable, is perhaps the best time for sowing them ; and 
in regard to quantity, I have found about the value of SOs. of any 
one of the above-named manures to be a fair dressing for an acre of 
land. On light land with a gravelly subsoil, f'consider it a mis- 
take to use these manures as a top-dressing to grass, for when 
applied to such I have seldom seen them do much good ; and in an 
unusually dry season, I think they can by no means be beneficial. 
For such soils I would prefer well-made compost of bones, urine^ 

TRANS.— JAN. 1861. 2 k 
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vegetable mould/ and salt. When near the sea, I have used a 
compost of sea-weed and fish refuse, &c., in the following propor- 
tions: — Say 12 loads of mould, 4 loads of sea-weed, 1 load of fish 
refuse, ana 2 tons of cattle urine. This makes an excellent and 
substantial dressing for one acre of light land. When it is laid 
on during the winter months, its good effects on the grass in 
spring are all but certain ; and within a short distance of the sea- 
coast it may be supplied for about 28s. an acre.* 

So much for the manuring. I shall now state a few facts which 
I believe to be important regarding the management of these pas- 
tures. Heavy rolling in autumn and spring, when the land is 
moderately damp, does much good, for, besides making a smooth 
surface, it packs the soil about the plants, and tends to make them 
spread laterally, and form a closer sward. Frequently changing 
or shifting the stock on the grass, and having it well eaten down 
at proper periods, but not too bare, are the best means of keeping 
the pasture in a good and growing state. It is always bad man- 
agement to allow the grass to run to seed, seeing that it weakens 
the vigour of the roots, and tends much to exhaust the soil. It is, 
in particular, absolutely necessary that all weeds be cut early in 
the season. Whenever^ indeed, they show their tops above the 
ground, they should be cut a little under the surface of the grass 
with a sharp tool, by which process the sap vessels of the plant are 
left open, so as to bleed profusely, and also admit the rains, which 
all tend considerably to destroy the roots. It is, at the same time, 
desirable to keep the surface smooth by spreading the mole-heaps 
and droppings of the cattle, for by attention to these simple opera- 
tions, the luxuriance of grass lands is always much increased. 

II. Old pasture, known by the name of permanent grass land. 

Under the present system of alternate husbandry now adopted 
in Scotland, these pastures have been very much curtailed ; but 
although their extent is now but limited, their improvement Is far 
more difficult than that of those in cultivation. In fact, on light 
soils where the pasture is very old, and where mosses have been 
once fairly established, it is exceedingly difficult to improve the grass 
properly, without ploughing them. I have repeatedly tried a 
variety of manures under different circumstances, with the view of 


* In some cas§s the 1st of March may bo too early for the more soluble manures, 
such as nitrate of soda. Experience has pretty generally pointed out that these 
manures are much more effective when sown over the grasses when the season of 
growth is fully establislied. This is more paiticulaily the case with the grasses 
proper. When clovers are abundant, guano can be sown with great advantage in 
autumn, as it then often assists in strengthening the plant, and prevents its dying 
out So it is the better practice to sow guano or soot early in spring, as it has a 
better ohanoe of being washed down to the roots. Tliough the light manures are 
much less certain on sandy or gravelly soils, yet on young grass, in moist summers, 
their effects are often remarkable, and, on the average of years, in moderate doses 
prove economical. — E d. 
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renovating pastures. This year, 1859, 1 have experimented with 
substances recommended by the Highland Society, as well as with 
a few other additional kinds. The trial was made on a level field 
of good alluvial soil, on what may be termed haugh land. It has 
been in grass for at least forty years, during which time it has been 
chiefly pastured by sheep. It has got no manure except a dress- 
ing of powdered lime some twenty-five years ago. A good deal of 
moss having become intermixed with the grass, it has for several 
years afforded inferior pasture. It is situated in an inland part of 
the country, quite beyond the reach of the sea breeze, and is about 
300 feet above the level of the sea. In this case, the soil being 
naturally dry, had never been drained ; but I wish it to be under- 
stood that in all cases where the soil is wet, it should be thoroughly 
drained previous to its being top-dressed. The experiments were 
all made in duplicate, and on an extent of one-fourth part of an 
acre each ; but as there was very little difference in the produce of 
the two plots with the same manures, I added them together, and 
give them in the following table as an experiment on one-half acre 
of land. The dung, earthy composts, and the lime, were spread on 
the 28th February, and the other manures were sown by the hand, 
mixed with sand, on the 16th March. The weather at the time, 
and for several weeks afterwards, was stormy with rain and sleet 
daily, so that the light manures at least must have been well 
washed into the soil. The dung and the compost were well rotted, 
and much care was taken in spreading them evenly over the land. 
The plots were harrowed with a pair of heavy break harrows, with 
the view of tearing up the moss as much as possible; and the 
manures were brushed in with a bush harrow, and afterwards gone 
over with a heavy stone roller. * About the end of April very dry 
weather set in, and continued without intermission to the middle 
of J une. At this time the grass on the experimental plots had made 
little progress indeed, being little more than distinguishable from 
the unmanured land. The weather now became soft and showery, 
and some of the dressed plots began to manifest a decided superi- 
ority over the rest, and continued to do so for six weeks. The hay 
was cut on the 1st of August, and tossed out and dried as quickly 
as possible, so that it was fit for being put in the tramp-rick on the 
10th of the month, when it was weighea by steelyard, and the results 
are shown in the following Table ^ 



TABLE showing the results of Expeeiments on the Hay Crop on old Pasture Land. 
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The best proof that I can give of the artificial manures being 
genuine, is the subjoined analysis, which was made specially for 
this experiment by Mr James S. Brazier, Lecturer on Chemistry in 
Marischal College, Aberdeen. 


— Analysis of Lime, 

It consists of, in 100 ports — 

Oonstic lime, ...... 

Silica, ....... 

Iron and alumina, ...... 

Magnesia, ....... 

Moisture and loss by ignition, with a trace of carbonic acid, 
Difference, . . . . . - . 


89.60 
IJiO 
1.90 
2.57 
3 20 
1 23 


100.00 


There was a small trace of sulphuric acid, which existed rather 
as gypsum, or in company with alkalies. 


2d . — Farmyard Dtmg. 

It consists of, in 100 parts — 

Moisture, . . . . . . . 81 89 

Organic matter, . . . . . .12.44 

Mineral matter, ... ... 5.h7 


100.00 

When dry it consists of, in 100 parts — 

Organic matter, ...... 68.69 

Mineral matter, .31.31, as under; portions soluble in water, ) ^ 

consisting of alkaline salts, , . . , ) 

Portions soluble in acids, consisting of carbonate of lime ) . 

and magnesia, . . . . . . ( ' 

Phosphate of iron, lime, and magnesia, . . . 5 97 

Kesidue— silica, Ac., ...... 15.67 


100.00 


There is 0.410 per cent of nitrogen, equivalent to 0.493 per 
cent of ammonia, in tlie moist mamirc, and 2.27 per cent of 
nitrogen, equivalent to 2.756 per cent of ammonia in the dry 
manure. 


loutained, per cent — 

ith, — Peruvian Guano, 



Moisture, 


• t 

t 

. ■ 15.60 

Organic matter, 

• e 



. 51.54 

Phosphates, . 


• 

, 

25.60 

Alkaline salts, 

* * 

• • 


. 7.26 

100.00 


The guano contained 14.29 per cent of nitrogen, equivalent to 
17.35 ot ammonia. 

The phosphoric acid in alkaline salts amounts to 2.25 per cent, 
equivalent to 3.12 of biphosphate, soluble phosphate of lime. 
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bik.’—NitruU of Soda* 

It containo^ per cent— 


Hoieture, . • • . • . .1.10 

Organic matter^ ...••• 1.00 

Insoluble matter^ ...... 0.28 

Chlorides, . . . . . . .1.00 

l^itrate of soda, ...... 96.67 


100.00 


The nitrogen is therefore 15.92 per cent. This amount of 
nitrogen woiud be equivalent to 19.33 per cent of ammonia. 

6th, — Sulphate of Ammonia* 

It containB, per cent— 

Moisture, . . « . . . .1.50 

Impurity, ....... 0.60 

Sulphate of ammonia, ..... 98.00 


100.00 

Containing, therefore, 25.24 per cent of ammonia. 


7 th Superphosphate of Lime, 

It contains, per cent — 

Organic matter, . . . . . .21.70 

Biphosphate, equivalent to 20.00 of bone-phosphate made ) i n qo 

soluble, \ 

Insoluble phosphates, ..... 18.60 

Gypsum, moisture, and residue, .... 46.88 


100.00 

The superphosphate of lime contained nitrogen equivalent to 
1.87 of ammonia. 


B(h, — Sulphate of Pota^, 

It contains, per cent— 

Moisture, ..... 
Impurities, principally chloride of sodium, . 
Sulphate of potash, .... 


Bth, — Muriate of Potash, 

It contains, per cent — 

Moisture, ...... 

Impurities— such as sulphate and chloride of sodium. 
Muriate of potash, ..... 


13.30 
27.40 

59.30 

100.00 


10.20 

6.72 

83.08 

100.00 


All the manures were laid on at a cost of £% 28. per acre for 
each kind, which may be considered a high price for top-dressing 
one acre of pasture land; but as the grass was old, and a good 
deal of moss in it, it could scarcely be expected that very slight 
dressings would produce any considerable effect. The extreme 
dry season was most unfavourable for the experiment, and, as the 
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Table shows, the returns are far from being good; so that this 
experiment adds one to the many disappointments experienced by 
farmers, arising from the uncertain results of surface-manuring. 

On some of the plots the-extra produce of hay will do little more 
than pay the cost, while in others the price of the manures is nearly 
altogether lost. It must also be borne in mind that the soil is gojd, 
and well sheltered from the drought, otherwise the results might 
have been still worse than they are. The saline manures, it is to 
be expected, will do little, if any, good next year. The second 
crop of grass looks a little more fresh after them, but they have 
done little indeed in extirpating the moss. The dung and the com- 
post will no doubt be more permanent; the latter, in particular, 
appears to have already done a good deal in destroying the moss. 
The lime was against, rather than in favour of the hay crop ; but at 
present (20th October) its ^ood efft cts on the pasture are becoming 
quite apparent — the moss is considerably decayed, and the surface 
already feels much firmer to the foot; the white clover is beginning 
to sprout up thickly, and the whole surface appears greener and 
feels firmer than that of any of the other plots. The effects, it is 
to be expected, will gradually become more visible as the lime 
sinks into the soil, and I have little doubt that, in the course of a 
year or two, its beneficial effects will be far more apparent. For 
this description of pasture land, particularly where the soil is rich 
in vegetable matter, and inclined to clay, powdered lime has the 
most powerful effect in renovating the grass of any substance I 
have ever tried. It at once cleans the surface, kills insects, decom- 
poses decaying vegetable matter, and raises a close sward of sweet 
nutritive grasses, including considerable quantities of white clover, 
and cattle will prefer the grass growing on the limed land. Light 
dressings, and repeated when necessary, is perhaps the best way to 
apply lime. I found two tons an acre to be perfectly sufficient ; 
and the autumn or winter months will no doubt he the best time 
for applying it to the land. Where the land is very much infested 
with moss, it will not, perhaps, extirpate it entirely, but it destroys 
it more than any other manure 1 have tried, and thereby prevents 
its choking the grasses — at least for a good many years after. 
It is quite clear that mossy pastures should be well torn on the 
surface before spreading on manures of any description, which 
would allow them to he better covered from the action of the 
weather, and give them a much better chance of destroying the 
moss. For this purpose, 1 ha\e never seen a proper implement 
that could accomplish the work in a satisfactory way ; the common 
break-harrows are generally had recourse to, and they are only a 
mere apology for an implement for performing such a tougli and 
formidable operation ; tliey jump and pinch the shoulders of the 
horses, and take on too broad a space at a tinie for doing proper 
execution. Scarifiers of different forms I have seen tried, but they 
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also do not work satisfactorily, and perhaps any implement made 
to draw directly forward, on the harrow principle, will never be 
likely to answer tlie purpose. It occurs to me that a machine made 
on revolving principle would be easier drawn than any other 
kiflSirand much more effective. Say a good strong cylinder, about 
th];pe feet long, set with strong iron spikes, not too close, mounted 
upon wheels, and adjusted in such a way as the spikes could be 
let out or into the ground at pleasure. If the machine performed 
the work in a satisfactory way, three feet long, I presume, would 
be about draught enough for a pair of horses ; and by being short, 
it would be the better adapted for the hollows, in which old grass- 
lands generally abound. In this age of improved implements and 
machines, perhaps the Highland Society might think it proper to 
offer a premium for a machine of this description ; and should they 
happen to succeed in bringing out a useful one, I am sure they 
would confer a boon on the owners of old grass-lands ; and it might 
not be a very inappropriate appellation to give it the rustic name 
of the “ fog plucker."^ 

Light gravelly soils, deficient in vegetable matter, are at least 
unsuitable for the permanent growth of grass ; but there arc, no 
doubt, some isolated cases wliere it is desirable to keep them in that 
way, and it is then a very e-xpensive matter to keep them in a liealthy 
growing state.* Quick-lime must be bnt sparingly dealt with, and 
other manures involving more labour and cost must be bad recourse 
to. For such soils, T have frequently found the following compost 
to have a very good effect: — Say 20 loads of mould (the more clayey 
the better), 15 cwt. quick-lime, 6 bushels bone-dust, and 4 cwt. 
salt to 1 acre of land. Some years ago 1 dressed a good many 
acres with this mixture, and sowed it with bard fescue and mea- 
dow fescue grasses, 1 peck each, with 2 lb. white and 1 lb. of 
yellow clover to the acre. Grass seeds may be sown with advan- 
tage where earthy compost has been applied ; but otherwise it is of 
no use to sow grass seeds of any sort on the surface of old mossy 
grass-land. Of course, the seeds must be well harrowed among the 
compost, and the whole afterwards properly rolled. The grass on 
the field above alluded to was much improved for six or seven 
years, after which it gradually began to fill up with coarse grasses, 
and to revert to its former unprofitable state. Wood and peat 


* Light gravelly soils are certainly less suitable thnn loams for permanent pastures, 
but they are abundantly susceptible of ixii()rorement from top-dressings. Quick- 
lime applied as a top-dressing is seldom attended with other thau favourable results, 
so long as such land is kei)t in pasture. Bad results only follow when the land is 
put under the plough and severely cropped. Indeed, a moderate dressing of lime 
applied to light land when worn out, imparts to it the conditions of maintaining 
cocksfoot and some other valuable grasses, and it often iuiproTes for many } ears. 
As contended for in the repoit, the destruction of moss may be greatly hastened by 
mechanical means ; but it must be borne in mind that its existence depends on cer- 
tain conditions of soil which are mifavourable to the growth of the grasses. — £d. 
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ashea, where they can be got, make excellent dressings for this sort 
of land. In proof of this, it may be noticed that where fires of 
wood or peat ashes have been burned, even on the sides and tops of 
our barren hills, the growth of grass is there promoted, and for 
years after. The white clover also often springs up spontaneously 
where no plants but the stunted heath and the wiry bent grass had 
ever before been known to grow. The plan of folding sheep bn 
old grass-land, and feeding them with turnips in winter, 1 have some- 
times adopted. This, no doubt, improves the surface and destroys 
the moss partially, but it does not root it out. The sheep, too, in- 
variably refuse to pasture on the same ground afterwards, if they 
have a choice of other grass.* In some soils, where the grass is 
much overrun with moss, I believe it is im|)Ossiblc to get it fairly 
eradicated ; for if once it is cIo>ely rooted in the soil, even the best 
scarifiers and the most potent manures will all fail to extirpate it. 
Ploughing it up, and putting it through a course of cropping, is the 
only way of properly renewing it. Such land is unsuitable for per- 
manent grass ; and whenever it begins to deteriorate and fill with 
moss, it is high time to plough it up and sow it anew. It is really 
of no use to spend labour and money on such lands, endeavouring 
to keep them in grass, when more profitable results would be sure 
to follow by breaking them up. Permanent grass should be con- 
fined, as far as possible, to strong clayey loams and rich alluvial 
soils. It is quite against the nature of things to encourage the 
growth of it on the light description of gravelly soils. Wherever, 
indeed, it is attempted to do so, it must always be at a great dis« 
advantage. 

Concludwg Remarks . — From wdiat has been said it will be seen 
that my experience in top-dressing pastures may be summed up 
thus ; — 

I. On strong soils on lands under cultivation, guano, sulphate of 
ammonia, nitrate of soda, and soot, are the best, and that they will 
prove remunerative if the weather is not too dry. The first three, 
even in the unfavourable season of 1859, held a high place in the 
experiment detailed. 

II. Oil light soils in alternate husbandry, coinpo.st8 of. earth, 
bone-dust, cattle uriue, salt, seaweed, and fish refuse, are the most 
suitable. 


* The folding of sheep in winter on grass, with the view of improving it, is a prac- 
tice which should be followed with caution. Evors are often committed on this 
head. On the stiffer soils, a great deal of injury is done to pasture lands i>y carting 
turnips upon them to be consumed by sheep In soft weather, the feet of the ani- 
mals sink into the ground, and tend to weaken the finer grasses, making them 
thin-oiit instead of thicken. As the spring advances the suiface becomes henl and 
most uiigenhd to the roots. The manure is no compensation for this tmmpling of 
the surface. A soft suiface, it should always be borne in mind, is one of the prime 
requisites to the luxuriant growtii of grasses. Unless, therefore, in pniiicular 
instances, light manures, which have no mechanical action on the soil, are not so 
relatively valuable for old jiaatures aa for other crops on laud under cultivation. — E d. 
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in. For old grass on strong soils, powdered lime is idm mat 
effectual dressing tiiat can be applied* JUtfiongfa it did not stand 
well in this experiaient, its good ^dfects may be fully expected. 

IV. For old grass on light gravelly soils, clayey compost, mixed 
with quick-lime, botie-dust, and salt, makes a good dressing, and peat 
and wood asims produce an excellent effect Should all these fail 
to make good pasturage, then certainly it ought to be ploughed up. 

We are told by Professor Johnston that the bones of the sheep 
contain 70 per cent phosphate of lime; and that a milch cow 
carries off annually 30 lb. of bone-dust from the land ; and if this 
waste is to be supplied, as it certainly ought, there can be no 
better way of doing it than by adding bones, lime, and other 
phosphatic manures to the land. Let our grazing lands, then, be 
liberally dressed, where necessary, with these manures, and we 
shall have abundance of grass. When the supply of bones fails, 
we may have recourse to coprolites ; and when the pastures in 
our low valleys have all been clothed in their deep green verdure, 
we may with propriety extend the system to the pastoral glens, 
and the lime and the bone earth will soon make a favourable change 
on the hillsides of the country. 


On the natural HISTORY of the TURNIP -FLY {Haltka Nemorum), 
AND ON EXPERIMENTS undertaken with the view of ARRESTING 
ITS RAVAGES. 

By the Rev. James Duncan, Denholm, Hawick. 

[Premium — ^The Gold Medal.] 

The depredations of this little insect are becoming every year 
more and more formidable. Its increase keeps pace with tlie ex- 
tension of the turnip crop, and threatens to interfere very seriously 
with its profitable cultivation. In very dry seasons, such as 1858- 
59, even during the time of the sowing and brairding of the turnip, 
it has abounded, at least in many parts of the country, to such a 
degree as speedily to destroy the whole of the young plants, and 
it was only by repeated sowings that a crop could ultimately be 
secured. In such cases, it is not only the loss of the seed and 
additional amount of labour that are to be lamented, but the crop 
is made late, and therefore more liable to be overtaken by frost 
before it has completed its growth. These circumstances render 
some means of destroying these insects, or guarding against their 
attacks, in the highest degree desirable ; for if allowed to go on 
unchecked, they may, in combination with its numerous other 
enemies of the same class, cause the rearing of the turnip to be 
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attended with great difficulty, or attainable only by an outlay too 
considerable even for thi^ crop, important as it is. or even indis- 
pensable to the economy of a farm of mixed hnsbamdiy under the 
present system of management 

There are certain points in the natural history of the turnip- 
beetle which 1 have long considered deserving of further investiga- 
tion ; and having entered upon the inquiry early last spring, I was 
led to follow out the subject in order to discover, if possible, some 
remedy against its attacks. With this view, a variety of experi- 
ments were undertaken, some of them on a large scale, both for 
the purpose of testing the value of the remedies which have been 
recommended as effectual, and trying the effect of new applications. 
As the Highland and Agricultural Society of Scotland have soli- 
cited communications on this subject, I beg to submit to their no- 
tice some account of the nature and results of my experiments and 
observations. 

In all cases of this kind the first thing to be determined is the 
natural history of the insect, its habits, metamorphoses, food, times 
of appearance, &c. Unless remedial measures are founded on a 
knowledge of these, they must be more or less of an empirical 
character, and not likely to prove effectual. In the present in- 
stance I have carefully traced the insect through all its changes, 
and find that its history, upon the whole, pretty nearly corresponds 
to that first given by Mr H. Le Keux in the Transactiops of the 
London Entomological Society, and which has been repeated, with 
little variation, by Mr Curtis in a paper on this insect in the second 
volume of the J ournal of the Royal A gricidtural Society of England. 

It belongs to a considerable tribe of small Coleopterous insects 
or beetles, which are readily distinguishable from all others of the 
same order, with one exception, by having the thighs of the 
hinder legs much thickened, somewhat after the manner of grass- 
hoppers, and thereby fitted for leaping; hence the genus has been 
named Altica^hom aXmo;, a leaper — or with the aspirate, Haltica. 
This power is of great use to it when moving among grass and 
thick herbage, and, by facilitating its motions, adds greatly to its 
means of doing mischief. I have seen it leap upwards of two feet 
at a spring, which, in a creature of such smw dimensions, implies 
a great exercise of muscular power. The exception alluded to 
above is a tribe of small weevils, which have the same saltatory 
power conferred on them by a similar structure ; but these, again, 
are easily known by having the fronrof the head prolonged into 
a narrow beak or rostrum. An example of this kind may be 
readily seen in the small weevil {Orchestes Fagi)^ which drills so 
many small holes in the tender leaves of the beech just when they 
are expanding. 

The turnip-beetle varies in length from a line to nearly a line 
and a half, the larger-sized individuals being commonly lemales, 
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the smaller males. The colour is brassy black, the surface smooth 
and shilling. The antennae, which consist of eleven joints, are 
black — the second and thiid joints, and the whole or a portion of 
the first, pale yellowish. The head is rather small and black ; th ; 
thorax considerably broader, convex above black and punctured ; 
the wing-cases, which are much wider than the thorax, also black, 
thickly and irregularly punctured, each of them with a pale-yellow 
or sulphur-coloured stripe running along the centre, curved in- 
wards at the hinder extremity, and not reaching quite to the apex ; 
the form of this stiipe varies a good deal, being sometimes curved 
or sinuated on its outer margin The under-sides of the body and 
thighs are black, the other parts of the leg pale or ytdiuwi h ; 
thighs, or upper portion of the hinder legs, much thickened, 
the terminal division, or that next the foot, consisting of four 
ioints, the third bi-lobed, and the fourth tipped with two claws. 
It is unnecessary to describe at length the various organs of 
the mouth ; but the mandibles, or upper jaws consist of two 
sti’ong pieces, one on each side, with thi’te or four strong angular 
teeth, fitting into each other like the fangs of a lat-trap. The 
action of these two cutting instruments is horizontal ; and 
as they are strong and trenchant, the insect has no diflSculty 
in breaking up the cuticle of the leaf, and separating portions 
of its substance, which undeigo a further process of mastica- 
tion by the maxillse, or under-jaws, before they are swallowed. 


Fig 1. Fig 2 



The Latin scientific name of this insect, H, Nemorum^ is almost 
as inappropriate as its common English one, Tnriiip-flv, by which 
it is liable to be confounded with other insects to wliicli the name 
of fly properly belongs. Now that its history is understood^ it 
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should certainly be changed into one more significant, either Haltica 
BapaSj or, what would be better still, If, cruciferarum, Tlie tur- 
nip is not its only, perhaps not e^en its favourite food, as there 
will be occasion afterwards to show. Meanwhile we shall proceed 
with the description of it in the other stages of its metamorphoses 
before it assumes the perfect form, or that of a beetle, which has 
just been noticed. 

For the purpose of breeding, the female beetle selects the rough 
leaves of the turnip, and also, as I have this season ascertained, 
those of the wild mustard {Sinaj)is arvensis) and 'wild radish 
(Raphanus Raphanistrum), known throughout the south of Scot* 
land as the rimch, one of the most troublesome weeds the farmer 
has to contend witli. She lays her eggs on the under-side of the 
leaf, a situation in which they are best protected from the weather. 
They are smooth and oval, of a light-greenish colour, and appear 
to be deposited singly in one spot, or in very small clusters. They 
are so minute as not to be discernible unless by a considerable 
magnifying power. Thej^ are hatched in eight or ten days, and 
the young grub or larva eats its way into the central pulp of the 
leaf. Here it mines for itself a gallery or winding path between 
the upper and lower cuticle of the leaf, consuming the pulpy matter 
that lies between; and even when full grown, its dimensions are 
still so small that it finds ample scope and verge enough within 
this narrow dwelling. It thus afibras a rare, if not a solitary in- 
stance, among Coleopterous insects, of a mode of life so frequently 
exemplified by the caterpillars of the smaller moths, wimse ser- 
pentine paths we witness so often on the leaves of roses, lilacs, 
and many other plants, presenting a pale undulating or zigzag line 
on the green surface, like the windings of a river on a map. 
These pathways are not often of great length, the insect advancing 
very slowly, and they frequently commence near the edge of the 
leaf, and tend inwards in the direction of the midrib. (See p. 
466, figs. 1 and 2, a, a, a). Sometimes the grub consumes the 
pulp on all sides of it without advancing in a linear direction, and 
in such cases an area is excavated in which I have occasionally 
seen two or three grubs at work (figs. 1 and 2, 6, 6). The pre- 
sence of these larvss may in general be easily detected, for they 
leave a pale mark on the upper side of the leaf, and on looking at 
them from beneath, especially when the leaf is held jup to the 
light, we can observe them, even with ^ common magnifying-glass, 
through the thin pellicle that covers them, surrounded with small 
black dots (the excrements), which, however, more frequently form 
a dotted line behind, which marks the insect's path. When the 
larva leaves its burrows, the excavated portions' wither, become 
shrivelled and discoloured, giving the leaf a blotched and un- 
healthy appearance; the blemishes, however, are too small and 
insignificant to interfere with the growth of the leaf. In a plot 
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of early turnips I found these larvss in great abundance by the 
middle of May, and on examining, about the same date, a field 
covered with runches or wild radish, I found several on almost 
every leaf. Although the perfect insect is so partial to the seed- 
leaves, I have never found the larvae intrusted to them, probably 
from an instinctive prescience that they are too shortlivea to form 
a safe receptacle for the young brood. 

These larvae scarcely exceed a line, or a line and a half, in 
length. They are at first pale and almost gelatinous, but the head 
soon becomes dark, the first and last segments with a dark dorsal 
patch, and each segment having a few transverse dusky dots. The 
three segments behind the head have each a pair of conical feet, 
like those of true and false caterpillars, and the terminal one is 
furnished with a proleg. They are pale and fleshy, like most of 
those which live in the interior of vegetable substances. When 
full grown, which is in about sixteen days, they make an 
opening in the cuticle, and drop into the soil, where they bury 
themselves an inch or two below the surface. There thby soon 
assume the inactive state of pupa, and from this, in a short period, 
the beetle emerges, and finds its way into open day. 

It thus appears that upwards of a month is occupied by this in- 
sect in going through its various transmutations, the longest period, 
as is usual with the phytophagous or plant-eating species, being spent 
in the larva state. The perfect insect lives for an entire season, 
if not for a longer period, and there is, no doubt, a succession of 
broods throughout the summer. 

It is in the latter state alone — namely, as a beetle — that it inflicts 
serious injury on the turnip crop. No sooner are the two seed or 
cotyledon leaves unfolded, than they are liable to be attacked. 
The insects eat numerous small holes into the pulpy matter, thereby 
destroying the cellular tissue, and either so riddling the leaves that 
they can no longer maintain their growth, or entirely eating them 
off the stalk. I have seen from five to seven at work on the same 
seed-leaf ; and as it is of small dimensions, it may easily be judged 
how little chance it has, in such a case, of escaping destruction. 
The insects continue to frequent and feed upon the rough leaves, 
wliich they likewise perforate with numerous small holes (page 466, 
figs. 1, 2, o), until they are frequently riddled like a sieve. It 
must not, however, be supposed that this is wholly the work of 
the Hahica, for it will be always found, on examining a turnip- 
field, that numerous small weevils (chiefly of the genera Nedyua 
and Ceutorhynchus) frequent the plants, which likewise bore into 
the leaf with their auger-like proboscis. It is its habit, after 
making one round hole, to proceed to another spot and make a 
similar perforation ; sometimes, however, it continues in one place 
till it has cut out a pretty large angular opening. These perfora- 
tions are always in the spaces between the nervures, for we never 
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notice that the latter, especially the larger ones, are eroded. How- 
ever numerous they may be, they do not appear, as already inti- 
mated, to affect the growth and general health of the leaf, which 
continues to expand, although it has all the appearance of having 
received a discharge of small shot 

The operations of insects generally are much influenced by the 
state of the weather, and this is seldom more strikingly exemplifled 
than in the present instance. The time of the turnip beetle's 
greatest activity is during calm and dry weather, and while the 
sun is shining. It then jumps about with great agility, and is seen 
frequently to take wing, for its wings are of ample dimensions, 
enabling it to fly with facility. It thus unfortunately happens 
that the very weather which retards the growth of the plant ex- 
cites the insect's voracity, and this untoward coincidence often 
proves fatal to the crop. In cloudy and damp weather, it is dull 
and inactive, never seen on the wing, but resting on stones, among 
clods of earth, or on the under side of leaves. Wind is also un- 
favourable to it, and keeps it in a quiescent state; but contin- 
ued wet and cold seem almost to paralyse it, and in seasons 
having that character we need scarcely apprehend much injury 
from It. So necessary, indeed, does sunshine seem to its welfare, 
that the sides of fields with high hedge-rows and places partially 
shaded by adjoining trees, have been observed to be more or less 
exempt from its visits. 

Before being so well acquainted with the economy of this insect, 
as further observation has enabled me to become, one of the cir- 
cumstances that puzzled me most was to account for its sudden 
presence in such numbers as soon as the turnip plants pierced the 
soil. The two events are simultaneous, the appearance of the 
plants and the insects ; and that not in scattered individuals, such 
as may be supposed to have survived the ordeal of winter, but too 
t)ften in full force, in numbers without number. As long as the 
insect was supposed to breed on the turnip alone, this fact appeared 
inexplicable; and no wonder that many strange notions were 
formed as to its mode of propagation. Some supposed that the 
eggs were laid in the ground, and batched by the neat of the sun; 
others that they were deposited in the manure; while not a few 
believed that they were attached to the turnip-seed, and as the 
latter germinated the larvss were hatched, and ready to commence 
their attacks. There can now be no doubt that the insects 
assemble from the adjacent fields. Hedge-rows, road-sides, &c., 
sometimes coming from a considerable distance, and that they 
consist of the individuals which have survived the winter, by a 
kind of hybernation, reinforced hy a young brood, the produce 
• of the current season* The nurseries where this brood has 
been reared are chiefly the patches of wild radish and mus- 
tard which we see so frequently in waste places and ill-culti- 
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vated lands. Turnips kept over the winter for rearing seed will 
also contribute their quota, and probably many other cruciferous 
plants, for the insects that feed on this tribe of plants gene- 
rally range over a considerable number of them, the family 
being an exceedingly natuial one, and the properties of the 
plants being therefore very similar. It is asserted that the horse- 
radish, the different kinds of brassica, ladies' smocks [cardamine)^ 
hedge-mustard, and various other common plants, are resorted to 
for food j this, however, I cannot affirm from my own observation. 
The two first alluded to are sufficient to account for the results we 
observe. Both of them throw out their leaves early in spring ; 
the runch, indeed, I have seen growing even in mild winters; and 
so rapid is its progress when the spring commences that it derives 
its generic name from the circumstance.* It is in full flower in 
May, and continues in bloom all the summer. Nearly the same 
things may be said of the wild mustard. Both these plants spring 
up in corn fields shortly after the grain is sown, soon overtop the 
young blade, and cover the field with their gay but unprofitable 
bloom ; and if they are to be regarded as an indication of indiffer- 
ent farming, the indication is not rare in Scotland. What we have 
now to state will, we hope, be regarded as an additional reason for 
their more effectual extirpation. These plants form a ready and 
sufficient pabulum for the beetle when it is first roused from its 
winter lethargy by the returning warmth of spring, and, soon pair- 
ing, the female finds in them a proper nidus for her eggs, and the 
support of the young larvae, which thus undergo their changes; 
and the perfect insect is ready for the young turnip plant as soon 
as it makes its appearance. A turnip field attracts them from all 
quarters; and it is certainly a wonderful instinct by which they 
are so unerringly guided to their suitable breeding places and 
stores of food. It is usually supposed to be the sense of smell 
that so leads them, excited by the effluvium from the plants dif- 
fused through the air. Coming, as they do, often from a consider- 
able distance, it is scarcely possible to conceive that the odorous 
emanation should spread so wide ; and, in our ignorance of the 
real nature of the senses in these creatures, it is safer to suppose 
that they are endowed with a peculiar faculty, to which we have 
nothing strictly analagous, and of which, therefore, we can form 
no adequate notion, by which they are infallibly conducted to the 
spots where they can subsist in comfort, continue their kind, and 
thus fulfil the purpose intended for them in the general scheme of 
insect life. 

We are thus enabled to account for the sudden appearance of 
the insect, and in such formidable numbers, along with the first 
braird of our earliest turnip crops, and from the ample means of 
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breeding which the extent of these crops now everywhere afford it, 
we not only find it prevailing till the latest period of the season in 
which the plant can grow, but there is every likelihood that it will 
continue rapidly to increase throughout the country, unless some 
means can be adopted either for destroying it, or, what would 
equally answer the purpose in the present case, effectually driving 
it away from the young plants. Eiavrng given the history of the 
insect with some degree of detail (although in such a case it is 
scarcely possible to be too particular), we shall now proceed to con- 
sider what measures it may be most desirable to adopt by way of 
remedy and prevention. 

It seems to be agreed by all writers on the subject I happen to 
have seen, that little of this kind can be attempted while the insect 
is in its two earliest stages, those of egg and larva ; and, indeed, 
it appears reasonable to suppose that no application could be made 
of sufficient strength to destroy them, without at the same time 
damaging the plant. Their situation, too, on the undeivside of the 
leaf, or actually imbedded in its substance, would render it difficult 
to make any application in such a way as to reach them. But it 
has occurred to me that there is one operation in the ordinary 
course of turnip-culture, which affords so favourable an oppor- 
tunity for destroying multitudes of the insect in the larva state 
that it should never be neglected. About the time the thinning of 
the turnip-rows takes place, the rough leaves are charged with 
the eggs and the first brood (reared on that plant) of the larvm. 
The plants thinned out are left to wither between the drills, and 
as they die, which they do pretty speedily in dry weather, all the 
eggs, and probably all the very young larvae, die with them. So 
far, therefore, the operation, even as at present conducted, is bene- 
ficial in reducing the ranks of the enemy. But it should be re- 
membered that many of the larvae are now full grown, or nearly 
so, and these, requiring little or no more food, make their way into 
the soil, where they become pupae in all security. In regard to 
all such, therefore, we only facilitate or slightly hasten the natural 
procesa To prevent this, what I have to suggest is, that all the 
plants cast out in thinning should be collected, carried off4he field, 
and destroyed. This could be done with very little trouble, and 
there can be no doubt that multitudes of the insect would be thus got 
quit of. So much am 1 convinced of this, that I could wish farm- 
ers were impressed with the importance of this suggestion. 

On looking at the methods that hafe been proposed for prevent- 
ing the attaws of this insect, we are at first struck with their mul- 
ti^city, their diversity, and the conflicting nature of the results. 
From the two first-mentioned curcumstances we at once infer that 
no specific^ has been discovered, no sinrie mode of treatment which 
can be relied on as in all oases effectud, and which would therefore 
supersede every other. And from the last-mentioned circumstance 

rBAm— JAN. 1861. 2 n 
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— ^namely, the varied and frequently contradictory nature of the 
results— we are led to believe that the same or a similar treatment 
may be attended with different effects in different localities, owing 
possibly to the nature of the soil, the state of the weather, and 
other influences which it is difficult duly to estimate. All these 
methods, many of which are mere suggestions without any experi- 
mental proof, it is not proposed to notice on the present occasion. 
A selection was made of such as were thought most likely to be 
successful, and subjected to experiment with a view of testing their 
efficacy ; others have been tried, it is believed, for the first time. 
Of these experiments I shall now proceed to give some account. 
Even when they altogether failed, or proved only partially success- 
ful, they will not be without use, as showing that certain substances 
frequently reported to be efficacious, are not to be relied on, and 
the expense and disappointment consequent on their use thereby 
avoided. 

The following experiments may be divided into two classes : — 
1st, Those which attempt to drive off the insect by a particular 
treatment of the seed ; and, 2dly, Those which aim at the same 
object by an application to the plant after it has sprung — or a top- 
dressing, as it is called 

If the first of these objects could be accomplished, it would be 
by far the simplest and least expensive methodfof prevention. Nor 
does it seem, theoretically, so unpromising as not to justify the 
trial. The case of pickling wheat is not, perhaps, strictly parallel, 
but it at least shows that a certain treatment of the seed may influ- 
ence the character of the future plant. If, in the case of the tur- 
nip, some quality affecting the taste or smell could be imparted to 
the seed, which, extending from it to the young plants, should ren- 
der them obnbxious to the insect, the object would be attained. 
When the seed germinates, the ascending stem carries it upwards 
along with it, and the shell of the ruptured seed often adheres for 
a length of time to the cotyledon leaves, so that time might be 
supposed to be thus afforded for imparting to the latter some of 
the properties with which the seed may have been impregnated. 
It is quite conceivable that in this way the juices of the plant may 
become tainted by absorption. But however this may be, the fre- 
quent reports I had heard of prepared seed proving an antidote 
to the fly, rendered some testing experiments indispensable. It is 
many years since I was informed, by an eminent agriculturist, that 
a friend pf bis completely preserved bis crops from attack for many 
successive seasons, while those of his neighbours suffered, by keep- 
ing the seeds in flour of sulphur, and then sowing some of the sul- 

E hur along with them. This substance has probably been often 
ad recourse to in this case, from its efficacy in other instances 
against insects — the hop-fly, for example. I was further informed 
that an equally effective method was to smear the seeds with oil. 
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and then roll them in sulphur, a quantity of the latter thus adher- 
ing to the seed with considerable tenacity. Regarding this as the 
most efficient mode of employing the sulphur, and considering, 
moreover, that the oil might promote the germination of the seed 
by exciting its vitality and keeping it in a moist state, I adopted 
this method of testing the value of this application. A very small 
quantity of fine oil was found sufficient for the purpose ; about a 
wineglass-full to a pound of sulphur. In some instances, where 
the oil was used somewhat more plentifully, the sulphur adhered in 
such quantities as to make it difficult for the seed to run from the 
funnel of the turnip-drill ; in other cases a thinner coating was 
applied. Two fielas, the one of IT, the other of 19 acres, were 
sown with seed of the Swedish turnip thus prepared, a small por- 
tion of each being sown with unprepared seed for the purpose of 
comparison. The plants appeared in about the usual time, and 
seemed vigorous and healthy. The weather, however, was unusu- 
ally dry, and their growth consequently slow ; and scarcely had the 
seed-leaves unfolded themselves, when they were invaded by 
myriads of the Haltica. I never saw the insect in greater num- 
bers ; and owing to their vigorous attacks, and the absence of 
moisture, which prevented the plants making any effort to repair 
the damage, the whole crop in a short time completely disappeared, 
I could not observe any difference in the depreaations of the insect 
in the parts of the field with prepared, and that with unprepared, 
seed : in both cases the destruction was equally rapid and com- 
plete. After a time the field was resown with seed in its natural 
state, and the weather having by that time undergone a change, a 
crop has been secured, but it is late, and it will depend upon the 
character of the later part of the season whether it prove of much 
value. 

Although the above experiment, conducted with all possible care 
and attention, failed in this instance, it is proper to state tliat seed 
so treated has been supposed to preserve the turnip crop from the 
insect in other cases. One individual, in particular, affirms that 
it has for many years proved a preservative in his han.ds. The 
expense of the application is so trifling as scarcely to desei*ve being 
taken into account ; neither is there much trouble attending the 
operation. I wish, therefore, that my experience of it had enabled 
me to report more successful results. 

The next experiment tried on the seeds was by steeping them in 
brine. Salt was melted in water till the water was completely 
saturated, and the solution of great strength. The seed was 
steeped only a short time (about five minutes), in the apprehension 
that a longer immersion might endanger its vegetative powers. 
Twenty dnils were sown with the seed subjected to this treatment* 
The plants seemed somewhat longer in brairding than in the 
adjoining drills, but when they did appear the insects frequented 
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them, and fed upon them in the same way they did on the others 
which had undergone no medication. I could observe no differ- 
ence in the results ; and although a crop was ultimately saved, it 
was owing to no abatement in the insect’s voracity.^ 

Anxious, if possible, to establish the fact or principle that, by 
subjecting the seed to a certain treatment, qualities might be im- 
parted to the young plant springing from it capable of repelling 
the insect from using it as food, I considered what substances the 
pliarmacopoeia might afford most likely to accomplish this object ; 
and without knowing at the time that it had been used for the 
same purpose on another occasion, my choice fell on assafmtida. 
I was led to this substance from its excessively pungent and nause- 
ous smell, hoping that what was so obnoxious to the human sense 
would prove equally so to that of the insect. The expense of this 
substance is too considerable to admit of it being used otherwise 
than as an experiment ; but 1 thought that if I could succeed with 
any one substance, an important point would be established, and 
probably other matters, more easily obtained, might be found to 
produce the same effect. The assafeetida, both in a powdered state 
and as a solution, was of the best quality.* In the former state 
it was mixed with the seed, the two being well rubbed together; 
and some of it was made to adhere to the seed by a smearing of 
fine oil, as was done with the sulphur. About an acre of a turnip 
field was sown with the seed thus prepared. It had no apparent 
effect on the germination of the plants, and they grew for a time 
seemingly with greater vigour than those in the adjoining drills ; 
soon, however, they were equally assailed by the insect. From all 
that 1 observed, I could not affirm that the assafeetida, used in this 
way, had any influence in saving the plants from attack. The ex- 
periment, as to the success of which I was somewhat sanguine, was 
conducted with due care, and the result may be accepted as con- 
clusive, as far at least as a single trial can be regarded in that 
light. This conclusion, moreover, is corroborated by what was 
observed when the same substance was applied in another way, as 
afterwards to be noticed. 

^ I did not attempt to vary further these experiments on the tur- 
nip-seed. No suWance occurred to me which was likely to act 
with greater energy than those employed, and at the same time 
leave the vitality of the seed unaffected. It is impossible to say 
how far the qualities of the substances applied were imparted to the 
young plants, or what changes they may have produced by becoming 
mingled with the vegetable juices. We are by no means warranted 

* It is very difficult to reduce this substance to the state of a fine powder, which 
was necessatw for its application in this case ; this, however, was done for me by Mr 
Robertson, chemist, 85 Geoi^e Street, Edinburgh, under the direction of my friend 
Henry Stephens, Esq., author of the Mok of the Farm, who' took much interest 
in these experiments, as he does in everything relating to agriculture. 
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to affirm that they were attended with no effects of this nature — ^ihe 
contrary is highly probable ; but that they proved insufficient to 
drive off the insect, will appear in no degree surprising when we 
observe the effects of the same materials when applied to the plants 
in another way, as about to be noticed. If any such treatment of 
the seed as has just been spoken of were found effectual, it would 
have the great additional advantage of easy application, which is 
by no means the case, at least in fields of great extent, with any 
description of top-dressing or application to the plants after they 
have sprung. To the experiments of this nature undertaken by 
me it is now necessary to advert, and a comparatively brief 
notice of them will suffice. 

As the substances used had to be sown along the drills by the 
hand, the experiments with them were of comparatively small 
extent — quite sufficient, however, to test their value. Besides 
trials in the field, the experiments in question were repeated on 
turnips sown in pots, ana placed in the centre of a small plot of 
turnips which was overrun by the Haltica ; these, being at all times 
at hand, afforded ample opportunities for observing the habits of 
the insect, and trying means of warding off its attacks. The 
results of the trials made with these very nearly corresponded to 
what was observe4 in the field. 

Flour of sulphur was again employed, and strewed plentifully 
with the band along the rows as soon as the plants appeared above 
ground. On first falling among them, it seemed to discompose 
the beetles considerably ; they leapt off in apparent alarm, and 
retired to some distance. This, however, was a very temporary 
retreat, for on examining the plants some time afterwards, they 
were found to be at work as actively as ever. In fact, it did not 
appear to me that the presence of the sulphur rendered their food 
in any degree distasteful to them ; at all events, I have watched 
the insect, through a magnifying-glass, feeding on plants in the 
pots above referred to when the seed-leaves were so thickly pow- 
dered with sulphur that no portion of the pulp could be swallowed 
without the powder accompanying it. After witnessing this, I 
ceased to entertain any expectation of this substance acting as a 
preventive, in whatsoever way applied. In the field, accordingly, 
no beneficial effect was observed to result from it. As with all 
powdery applications, moreover, especially of a light and unadhe- 
sive nature, it is liable to be wasbea off the plants by thelfirst pass- 
ing shower, or blown away by the wind ; so that even if it were 
efficacious, as it is completely the reverse, several renewals would 
be necessary, entailing a degree of trouble which no one would 
like to incur. 

Nearly the same statements may be repeated in reference to the 
assafoetida, when applied to the plants as a powder. It produced 
at first as rapid ana complete a scattering as a shell could do fiall^ 
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in^ nmong a group of soWiers ; but whether they become familiar 
with the smell, aboftiinable as it is, or disregard it in their eager- 
ness for food, they are not long in returning, and proceeding as if 
nothing had occurred. I had greater expectations from the solu- 
tion of assafoetida, which was fluid, rather thick, and somewhat 
adhesive ; but though liberally applied, and on several different 
occasions to the same plants, I cannot affirm that it produced any 
beneficial effect at all of a permanent nature. 

Soot was also tried with very little effect ; when the plant is 
dusted with it too thickly, it loses its colour and shrivels up, as if 
scorched with fire. 

A mixture of sulphur, soot, salt, lime, and assafoetida was employed 
as a top-dressing for a few drills, at first apparently with consider- 
able effect; but that soon ceased, either from the noxious exhala- 
tions becoming dissipated in the atmosphere, or the substances 
being shaken ofif the plants. 

Although the experiments above described were unsuccessful in 
attaining the desired object, I trust that they will not be regarded 
as uninteresting or unimportant. They were carried into effect 
under my direction by a careful and intelligent grieve, who felt 
much interest in the subject, and watched the results with great 
attention : the conclusions arrived at may, therefore, be confi- 
dently depended on. Tt is proper, at the same time, to observe 
that the past season (1859), when these experiments were made, 
was an unusually dry one, even for this, of late years become a 
very dry part of the country (Roxburghshire). It was therefore 
extremely favourable to the increase and activity of the insects, 
while it was in a similar degree unfavourable to the growth of tha 

[ )lants. Possibly the noxious scents of the substances used were 
ess diffusive and more speedily evaporated in this comparatively 
arid and warm atmosphere than they would have been in ordinary 
circumstances, and therefore productive of less effect. The test 
was thus a severe one ; and had these essayed remedies succeeded 
in such circumstances, they might have been expected not to fail 
in any. That they did not succeed, shows that they arc not to be 
relied on in the very cases in which remedies are most needed. 
In ordinary seasons, when other conditions are unfavourable to 
the beetle, they may possibly co-operate with these in checking 
118 ravages; and when seed treated with sulphur has been sup- 
posed to be a cure, it was probably to these concomitant cir- 
cumstances that the effect was mainly owing. Much has been 
said respecting the keen and delicate senses of these creatures, by 
which they are so easily enabled to find out their appropriate /ooa, 
“ sagacious,'' like the carnivorous birds, “ of their quarry from 
afar." But it is seen, from what has been recorded above, that it 
is in vain to seek to repel them by noxious smells, or even by 
fainting their food with some unsavoury taste ; these either do not 



THK TTTENIP-rLY. 


477 


produce the effects intended, or the effects are disregarded when 
the alternative is to deprive them of their favourite plant. Even 
if their fastidiousness with regard .to smells be admitted to be 
great, their love of eating is evidently much greater. 

These experiments, it is to be hoped, will have the effect of 
saving time, labour, and expense, in attempting remedies which, 
though often recommended, are likely to fail at the very time 
when the exigency is greatest. Thejr show that a preventive 
must be sought for in some other direction. It may possibly be 
found in strewing the young turnip-plants with coarse dust, or 
particles of some hard and gritty substance, against which the 
insects' jaws, trenchant enough when employed on the soft pulp, 
are altogether powerless. And if this be made to adhere to the 
cotyledon and young rough leaves by some viscid substance, it 
will probably be difficult for the insects to make any impression. 
It is on this principle, it appears to me, that we must explain the 
effect of road-dust, which is said to have proved remedial on the 
Continent. And it is on the same account that I should be dis- 
posed to prefer the following composition, proposed by Mr Fisher 
Hobbs, of Boxted Lodge, in Essex — namely, 14 lb. of sulphur, 
1 bushel of fresh lime, and 2 bushels of road-scrapings per acre — 
to that which he has been in the habit of using, and by which he 
affirms that he has saved his turnip crops from the Haltica for a 
considerable series of years. The latter consists of gas-lime, fresh 
shell-lime, sulphur, and soot A somewhat similar composition 
(with the exception of the gas-limc, which is not easily procurable 
in rural districts) failed, as has been seen, in ray handa The 
sulphur used alone is evidently powerless, but the presence of 
lime may excite it to more energetic action. 

It is perhaps also worth considering whether some active poison- 
ous substance might not be employed with advantage. It is well 
known to insect-collectors that prussic acid and some other poisons 
speedily kill the largest and strongest moths ; and chloroform acts 
upon all insects much in the same way as upon the higher animals. 
But, generally speaking, we are not well acquainted with the 
effects of poisons on these creatures. It seems, however^ in no 
way improbable that a slight sprinkling of some such substance, 
while it would not deter the insects from eating a little of the 
plant, would lead to their own destruction.^ 

Although, as has been already stated, the increase of the Haltica 
has of late years been very great, espeVially in certain parts of the 
country, it will seldom happen in ordinary seasons, and still less in 
damp and cloudy ones, that it will cause an entire failure of the 
crop. The farmer need not be too hasty in taking alarm. Good 

A square of paper, covered with some chemical composition of a poisonous 
nature, is now in frequent use for destroying the oommon house-fly ; and it answers 
the end most completely, as I can testify from my own experience of it. 
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cultivation, and especially abundant manuring, and a plentifd 
supply of seed, will enable the crop to withstand and outgrow very 
formidable attacks. Even when the seed-leaves are entirely con- 
sumed, and nothing but a naked stump remains, it does not neces- 
sarily follow that the plant will die. If the centre of the stem 
remains uninjured, the rough leaves will expand, and the plant 
spring, although for a time with retarded growth. This I ascer- 
tained by repeated trials. The proportion of plants necessary to 
form a full crop is very small, compared with tne number of seeds 
committed to the soil. Still it is highly desirable that some means, 
of general applicability^ could be devised for securing our turnip 
crops against this pest ; and there is no reason to despair of doing 
so. Tor myself, 1 am gratified that 1 entered upon the examina- 
tion of the subject, for I have been enabled to throw some new 
light on the natural history of the insect ; and if I have not suc- 
ceeded, notwithstanding considerable effort and some expense, in 
detecting any effectual remedy, I have at least shown where it is 
not likely to be found, and that certain approved applications, as 
well as some others of fairer promise, are inadequate to the object 
in view. I have thus at least narrowed the field of inquiry, and 
facilitated, 1 hope, the researches of others who may follow me in 
the same track. 


RECLAMATION OF WASTE LAND ON SHEEP-RANGES. 

By Laurence Anderson, Chapel, Moffat. 

[Premium — The Medium Gold Medal.] 

We remember the time when agricultural literature was in little 
repute ; when to read a treatise on the subject was no ordinary trial 
of patience, and with some, was even no small offence to taste ; 
when our farmers, the large and wealthy, received few advantages 
from education, were not conversant with the rules of their pro- 
fession, were not aware that chemistry and geology had any con- 
nection with the cultivation of the soil, and who, in realising the false 
sentiment that “ ignorance is bliss,^' cared little either for science 
or literature. Machinery, as applicable to agricultural purposes 
and improved implements of husbandry, was in a great measure 
in an infant state ; and the drawing off of water from the earth, so 
as to fit it for grasses, com, and nutritive roots, where the moss 
plant or the rush grew before, was little practised. • The applica- 
tion of numerous manures to tne soil, whereby a larger breadth of 
green crop is yearly raised ; the giving of artificial food to sheep 
and cattle, by promoting the early maturity of stock, forms one of 
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the great modern sources of profit ; the celebrated Cheviots of our 
national and local shows — stately in appearance, beautiful in shape, 
and luxuriant in wool — and the noble crosses and half-bred hoggs, 
are the results of recent times. 

The feeding of hoggs has been most successfully prosecuted in 
Annandale. The show at Lockerbie in April, the management of 
which is deserving of all praise, has done much to improve and 
systematise the feeding of sheep. The animal occasionally is 
weighed in scales, so as to enable the feeder to know the pro- 
gress it is making, and to experiment in the use of supplemen- 
tary food, such as oilcake and oats — the live weight of the 
animal on the day of show being the test of superiority. This 

E ractical process, happily introduced and uniformly acted upon, has 
een of great use to the feeder. From a table of weights com- 
mencing in 1839, and which shows the progress of improved feed- 
ing, we make the following extracts : — 

Average Lite Weight of Twenty Half-hred Premium Hoggs at Loclerhie April Show, 

1839, 115 lb.* 

1841, 130 „ 

1844, 142 „ 

1846, 175 „ 

This is the highest range of weight. The average of the 
last sixteen years is 162 lb., corresponding to 88 lb. of mutton. 
Cheviot hoggs were first exhibited at Lockerbie in 1845, when 
much experience had been acquired in feeding. That year indi- 
cates 115 lb. ; the present, 121 lb. Feeding in the fields has been 
the general practice. The secret of the great success attained 
consists in selecting lambs of superior breed and quality, storing 
and cutting turnips, giving cake and grain ; above all, in atten- 
tion and skilful management. 

In this age of agricultural enterprise and industry, which the 
Highland and Agricultural Society of Scotland has nobly assisted 
in directing and fostering, the sheep-farmer has not been a mere 
on-looker. We can' point to his improvement of the native sheep 
of the Cheviot Hills, peculiar in their natural state for their brown 
heads and legs^ high narrow hacks, light forequarters,, and uvr 
gainly look; his drainage of land and bis general management. 
It was only about the beginning of the present century that 
the Cheviot sheep, from time immemorial natives of the Cheviot 
Hills, were introduced into Dumfriesshire, and have now spread 
westward and northward, and penetrated almost every valley 
of Scotland. About the middle of last century, great atten- 
tion was paid to the breed by the Messrs Bobson of Northum- 
berland, who crossed with the Bakewell ram, *nd greatly ina- 
proved the appearance and character of the Cheviot sheep. Their 


* This corresponds to 60 lb. of mutton. 
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tups were in general request, and to them Scotland is indebted for 
an improved oreed. It is curious to know that the first Cheviots 
that crossed the Annan westwards were driven by the Ettrick 
Shepherd about. tlie beginning of the present century, and located 
on Queensberry. At that time the stock of Moodlaw, now and 
so long celebrated, was blackfaced. 

The drainage of sheep-land in Annandale — an important im- 
provement, and generally left to the tenant to execute — is not 
expensive, as open sheep-drains are made at about one penny per 
rood of eighteen feet. 

The reclamation of waste land on sheep-ranges is a subject which 
the Royal Agricultural Society of England has of late years 
pressed much upon the attention of its members. A high Scot- 
tish authority, Mr Stewart of Hillside, has called it the greatest 
improvement, next to draining, in modern farming.'* In writing 
this paper, it is our object to expound this important subject, 
for in many localities it has been much neglected by the sheep- 
farmer. In the upper district of Annandale, the process of recla- 
mation has to some extent been prosecuted ; in particular, on the 
sheep-farm of Harthope, in the Evan valley, farmed by the pro- 
prietor, upwards of fifty acres have been ploughed, enclosed, limed, 
and sown with grass-seeds as a lambing park for the flock. We 
have not the means of estimating exactly the extent of waste land 
in Annandale which, with advantage and profit, might be re- 
claimed, either by once ploughing, liming, and sowing with grass- 
seeds, or liming on the green surface ; but we believe it may be 
about 20,000 acres, all under an altitude of 900 feet. Fourteen 
years ago our attention was directed to the subject, and we broke 
up about five imperial acres of brown bent {Agrostis canhm) on a 
hill in Upper Annandale, having a fine southern exposure. The 
elevation ranged from 700 to 800 feet above sea-level, with a moist 
climate, averaging 43 inches of rainfall annually. Our success, 
and the encouragement of an enlightened and liberal proprietor^ 
Mr Hope Johnstone of Annandale, who offered to pay half the 
cost of lime, induced us to persevere, and we have now completed, 
in patches of 6 acres, nearly 70 acres, on an open sheep- range, 
being about one-eighth of the hill-land of the farm. The change 
from withered bent, not worth one shilling per acre, to fine pasture, 
the value of which may be safely estimated at twelve shillings, is 
very encouraging. 

The district is geologically part of the great Silurian formation 
of the south of Scotland, containing as fossils many species of 
graptolites, not far from the farm to which these remarks apply. 
The Silurian rock, or grey wacke, is often so dark-coloured and 
fine-grained, that in external appearance it resembles trap-rock 
so completely as to be generally mistaken for it by strangers. 
The soil operated upon is generally moss, about four inches deep. 
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with a slight admixture of earth, on a subsoil of hard till, and its 
natural production is bent, a coarse rough grass, which sheep only 
eat after moor-burning, when it is tender, green, and young. The 
ploughing, a slow process because of the toughness of the rooty soil, 
stones, and boulders, may be executed during a black frost. The 
plough requires to be fitted with a feathered sock, and, on sloping 
ground, ploughing down-hill is recommended. Each winter’s tillage 
may be limed in early summer, on the completion of turnip-making, 
at the rate of 4 cartloads or 60 cwt per acre, and grass-seeds sown 
and harrowed in. Though ryegrass be only used, wliite clovers 
and other natural grasses will spring up under the fertilising influ- 
ences of lime and atmospheric action. It may be here stated that 
summer-fallowing, as practised by some, is not only expensive but 
injurious ; and green cropping, which could only be attained by 
temporary fencing, we would in no case recommend. Such a soil, 
because of its extreme lightness, is injured by its constituent parts 
being separated and reduced to a consistence like peat-mud. 
Tenacity and solidity, preserved by once ploughing, are necessary 
for sustained production.* 

In summer, sheep in great numbers flock to the newlj^-ploughed 
ground, scrape and leave droppings, which enrich the soil in amanner 
more advantageous than by green-cropping. The plan of breaking 
up in patches, and not in a continuous breadth, has much to re- 
commend it. One of the natural habits of the sheep is, to seek for 
fine pasture in the morning, and draw to the uplands or coarser 
ranges in the afternoon. It is no uncomnmn circumstance for 
sheep, in the indulgence of their natural habit, to travel miles for 
a sweet morsel by the water-sides or in the green patchea This is 
fatiguing to the animal, and provision, so far as is possible, ought 
to be made to prevent this travel. Each hirsel of sheep has its 
hefs^ or local divisions, and each hef ought to liave its variety of 
food — its cultivated spot and upper fell. By selecting suitable 
places for breaking up — a patch on each local division — this can be, 
and in our case has been, attained. In the course of, say, twenty 
years, these reclaimed parts are likely to get fogged and unpro- 
ductive, and a second application of lime must take place ; .but our 
first break, done fourteen years ago, is still fresh ana green. Care 

* We have found some enterprising and skilful sheep-fannors on the lighter soils of 
the valley of Yarrow, at an elevation of 900 feet, summer-fallowing, and thoroughly 
incorporating the lime with the mass of soil. In this case, however, there was no 
peaty stratum on the surface ; when this occurt? as stated by the author of this re- 
port, and when there is till below, it is undoubtedly the best practice, as contended 
for, to keep the earthy soil entirely above the peaty matter. So also small doses of 
lime, say of three tons, are much more potent in their effects when kept on the sur- 
face, and not mixed through the body of the soil. In top-dressing peat lauds, too, 
with sand or clay, which are to be sown with grasses and kept in pasture, it is a 
great saving of material to keep it quite on the surface. The plough should never 
be used after these dressings are apjiuied. If the harrow is insufficient to level a*id 
Boften the surface, the grubber will effect the end desired.— Ed. 
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(mght to be taken to adect doping diy ground for the opeim<* 
tiooi as on flats, where there is a superabundance of moistnr^ the 
rush and aquatic plants, productiTe of disease in sheep, are certain 
to rise. The effects of tne improvement of bent land are — an in*^ 
crease in the number of sheep kept, say 8 per cent ; less disease 
in the flock; a finer clip of wool ; ana lambsof much superior quality. 
A great saving in low pasture is effected by the sheep keeping their 
own local divisions or m / s , and not ranging from hill-top to water’s 
edge. The improvement of stunted heather, which we have tried 
to a limited extent, is perhaps of as great importance as that^ of 
bent. The upper surface is a brownish yellow-coloured earth, lying 
on an open red subsoil. The depth is about 6 inches, with few 
stones to impede the plough. It has been subjected to the same 
process as bent land, with the addition of 20 cwt. more lime per 
acre, the depth and weight of soil requiring that quantity. 

It has occurred to us that the experiment of taking a crop of 
potatoes before sowing down with grass-seeds, might be made. One 
advantage certainly would be the renovation of the potato, and 
fitting it more peculiarly for seed, for its sprouting powers have 
been much injured by planting in rich soils. This has fitted it tor 
the table, but injured its vegetative powers. The green and 
watery growth of an upland virgin soil produces in the fertile 
valley a crop more abundant and less diseased. In this case fal- 
lowing would be necessary, the first ploughing remaining untouched 
for at least nine months, exposed to atmospheric influences The 
soil being iinmixed with clay will be easily broken up, and prepared 
for potato husbandry. Instead of farmyaid dung, which is needed 
for the lower grounds, guano may be used at the rate of 4 cwt. 
per acre. 

In the south of Scotland there are many sheep-farms, with ridges 
under an altitude of 1000 feet, admirably adapted for such experi- 
ments. The effects are more apparent on flocks producing half-bred 
lambs, but there can be no doubt that the Cheviot breeder would 
be much benefited. 

Expense of reclaiming bent land per imperial acre : — 


Ploughing, 


£0 10 

0 

Harrowing, 

, 

. 0 2 

0 

Lime, 4 cart loads or 60 cwt , 


1 8 

0 

Carting of lime, say 3 miles, . 

, 

0 7 

0 

Grass seeds, 

• 

0 3 

0 



£2 10 

"o 


realising on the outlay, according to the difference in the value of 
land — namely, 11s. per acre — 22 per cent. 

In addition to the improvement of bent and stunted heather, we 
have limed a considerable extent of dry light land on the sheep- 
range, which many years ago had been under tillage, and was 
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fog^ And unproductive. The quantity of lime applied to the 
surface was ten cart-loads per acre, and the effect was manifest by 
the fog disappearing and tihe finer grasses springing forth thickly 
and luxnriantly. We prefer this mode to the plan, commonly 
adopted, of enclosing, breaking up, putting through a course of 
crojpping, and sowing out with grass-seeds. The exhaustion of 
soil consequent upon the production of two grain crops is great, 
the reduction of its adhesiveness injurious, and the pasture soon 
gets thin and fogged, requiring a repetition of the process. In the 
middle or south-eastern oistrict of Annandale, liming on the surface 
has long been, and still is, much practised. The first great experi- 
ment was made nearly half a century ago on the farm of Torbeck- 
hill, where lime was applied to bent, bog, and dry bill-pasture, which 
the plough had never penetrated. The effects were quite extra- 
ordinary, and are visible to this day. Others followed the example 
so worthy of imitation, and the farms of Dunnabie and Paddock- 
hole may bo mentioned as proofs of the success of the experiment. 
The stock kept on these farms before the improvement was effected 
was of an inferior description — poor Cheviots and small Galloway 
cattle ; now, superior half-bred lambs are raised, averaging about 
10 lb. per quarter, and Galloways of the first class. 

The Caledonian railway has given great facilities for the im- 
provement of land in Annandale, and the traffic in lime, arising 
from its application as a top-dressing, is increasing rapidly. In 
1854, the quantity carried to the different stations was 6000 tons; 
last year it was 13,000, about three-fourths of which were laid on 
permanent grass-land, covering a surface of 1400 acres. Mr 
Hope Johnstone of Annandale, and Mr Jardine of Corrie — the latter 
of whom is expending large sums in enclosing, draining, and 
liming, for the purpose of establishing productive dairies — are pro- 
ceeding on an extensive and systematic scale. On both these estates 
the proprietors pay the half of the cost of lime, and tenants readily 
avail themselves of this encouragement. 

In the vale of Clyde, in the vicinity of Abington station, there 
are extensive ridges showing marks of early cultivation, which are 
fine subjects, with all the necessary facilities, for the improvements 
which we have been treating of; and the pastoral valley of the 
Yarrow, with its wide fields of unproductive bent, cannot fail to 
suggest itself as a subject for the enterprise of the improver of hill- 
pasture. 
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ON THE COMPARATIVE FATTENING QUALITIES OF PURE 
AND CROSS-BRED SHEEP. 

By James B. Bird, Fishwick, Borwiokshire. 

[Premium — The Gold Medal.] 

Tn experimenting with pure and cross-bred sheep with the view 
of ascertaining their comparative feeding and fattening (qualities, 
the writer, on consideration, thought it would be most satisfactory 
to do so with animals verging on the age of maturity. Accord- 
ingly, twenty wethers — viz., five Leicesters, five Cheviots, five half- 
breds, hnd five twice crossed, all in their second year — were selected 
for the purpose. • 

The Leicesters were purchased from a gentleman in the imme- 
diate neighbourhood, bred by himself as the purest blood ; the 
Cheviots and half-breds from Mr Murray, Longyester, near Gifford, 
who breeds all his own stock, consequently they were out of the 
same flock of ewes ; the half-breds being got by Leicester tups, 
also bred by Mr Murray. The twice-crossed were bred and reared 
on the farms with which the writer was connected (the experiment 
being conducted during winter '58 and ’59), being the produce of 
half-bred ewes and Leicester tups — the ewes themselves a cross 
betwixt the Leicester and Cheviot, the tups purchased as some of 
the best blood in the county. 

The five Leicesters were purchased and brought on to the 
ground on the 21 st, the Cheviots and half-breds previously, on the 
15th October 1858. All were retained on grass till the 28th, when 
they were folded on white turnips, on which the twice-crossed sheep 
had been for nearly a month before. On the 13th November all 
were correctly weighed, each lot of five, as described, being then 
put into separate enclosures, and treated exactly alike, as immedi- 
ately to be detailed. When thus put up to feed, they, to appear- 
ance, seemed very much upon a par as to progressing healthy con- 
dition — all having thus a fair ana impartial commencement. 

The enclosures were formed against a stone fence, sheltering all 
the sheep equally well from the north-east, they being very well 
protected from blasts and stormy weather from other directions 
by hurdles and straw being fitted up together, so as to form for 
them a desirable and welcome retreat, which they not only used 
in such weather, but to which they very generally retired at ni^bt 
even in ordinary weather, the bedding of straw seemingly being 
to them an inducement in preference to the cold, wet, or damp 

f round. Each enclosure was 15 yards in length by 9 in breadth. 

'he turnips selected for their use were procured from part of a 
field of swedes, where the crop, as to size and quality, seemed 
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very tpuch alike. So many drills were allotted to each lot of 
sheep, BO that the exact amount of turnip-land cleared by each 
might at the last be ascertained by measurement. 

For a few days at first all of the lots had the swedes, after 
being topped and rooted, given to them whole in troughs, in 
which state they ate them easily and readily enough, only the 
Cheviots proved too nice to eat the crowns, as well as some of the 
inferior portions of the bulbs, and therefore it was thought advis- 
able at once to resort to Gardiner’s cutter. Cut swedes, then, of 
the very best quality, stored in good condition during favourable 
weather, formed their chief food from 13th November, when the 
trial commenced, till the 16th March, when it terminated, exclusive 
of a daily allowance of oats during the last five weeks. Great 
quantities of the straw, put in hurdles to afford them shelter, was 
used by them, which was again and again replaced, but no account 
kept of the amount that was consumed by each lot, it being thought 
an item of trifling consequence — all seemingly eating and relishing 
it equally well. Without a single exception, they were all also 
remarkably fond of the oats. 

For the first eight weeks or so, the Leicesters, Cheviots, and 
half-breds fed as regularly as could be desired. The twice-crossed, 
too, although feeding regularly enough, seemed more easily satis- 
fied at first, their appetite, however, gradually increasing towards 
the close of the experiment. For the last nine weeks the appetite 
of the Leicesters for turnips steadily declined, till, near the end, 
they scarcely used the one half consumed by either of the other 
lots, though always very ready for their oats, and fond of eating 
straw. To the very last the Cheviots and half-breds preserved 
their appetite unimpaired. All were weighed correctly a second 
time on the 10th of January 1859, and again, for the third and 
last time, on the 16th March, when the experiment terminated. 
The Cheviots and half-breds being sold, two or three days after- 
wards, to a butcher at so much per pound dead weight of mutton, 
the writer saw them killed, dressed, and weighed himself, noting 
particularly the individual weight of each sheep, to see how it 
tallied with the live weight, according to a given rule amongst 
sheep and cattle dealers — viz., for every 14 stones of live weight 
of well-fed mutton, 6 must be deducted^s offal. He at the same 
time saw, also for himself, the tallow of the two lots correctly 
weighed, an account of which is also given in the statement of 
result. 

Each sheep at first having received its own distinguishing mark, 
the writer is thus enabled to show the exact weight gained by each 
during the time of the experiment. 


Table 



STATEMENT showing the Result of the Experiment on each Sheep individually, as well as on each Lot of Five as a Whole. 


486 


OOMPABATIVX lATTEMIKO QUALITIES OF 


1il1 

IIS 

! 

f<ll 


: : : : : : 

. 

p« . 

^ 

^ ^ 


a. 

a® ®d 
eg JS3 

!li 


: : : ; : : 

;^{N ©N-oeo 

: 

© ;d«^©©© 

r-4 ■i©©l>.b-t'. 
GO 

pH 

III 


PH ^ 

'' 1 

s ^ 

00 

» 1 

s 

s 

P! 

Hill 

: : : : 

rH 

S : : : 1 

PH ^pH • • • • 

S £N ; ; ; • 

pH pH 

CQ .00 ... . 
W £<N ; : ; : 
pH "^pH 

s 

pH 

1^1 

is] 

im 

|iii 

illl 

!»«•••• 

7 

<N t© . . . . 

th j,ao .... 

io a© .... 

f 

i 1 i H 1 

1 

Ico .... 

CO 

l>- 

© 

ill 

‘tSS, 

i||j 

s|| 

'’as 


S(MCO 

II! 

■ro© 

pH 


I I ! I I : 


1 

A HM-tM 

£ l>.l«5 00 

i ’ 'ooo 

HOI 

l>. SrH©©-HrH 

pH lir^T^^r^r^ 

vHOHtOi -HO^ 

0^ iSrH©(MWeO 

lO t1-H0pH©0 

HW j HCI HM 

1.. i2pH©t.*C0C0 
pH pH pH 

^ IIiHOpHOpH 

©1 

pH 

© 

- 

Weight of 
each Sheep, 
March 

1S5S. 

.■OHd HOI 

flOCOiH«OCO 

'O 

Hi rl iH r-t 

j HinHetHM 

O iSOKOI^© 

r-^ 

W5 ^pHpHOCIpH 
|rHH»rHPHpH 

HOI . -HN 

CO fl©rH»HrH0O 

ipHOpHpHpH 
»C |rHpHrHrHpH 

HtW j HM 

© £p-*«iOpH© 

PH r. 

JO S(MO(MphCO 
^ IpHpHphpHp-. 

HM 

© 

pH 

© 

flirt 

I® . . . . 

tl'l 

si,.... 


i !’ ■ ■ ■ ■ 

:* 

I'- 

III 

S 

|sl 

tp 

|s^ 

1 


HW 

g , CO 

' t( 'o ‘ 'o 

HM 

*0 £(N 

© ^© ’ ■ ’ ■ 

© 


1 

.. H« HiN 

Sowweco 

r-l-. 

|rH©0©Q 

£C0 CO(N 

j,rH : pH ; 

CO So ’oo 

! rHW HH« HCVHOi 

© «oo _co(N© 
« |o =ooo 

1 1 

^ ^pHta©©r« 
h'^ 

W |©OOOpH 

03 

pH 

CO 

111. 

1 

V r«1 

5oo©ooooi 

i 

CiH fH iH pH 05 

^ l^05©^^»0 

g jss^ss 

•HW HHMHISMeMM 

PH S'^*tOO©C^© 

g ^ 

N 1©©©©© 
1*^ 

^ A IHCMCMM 

N a-^oiiNpH© 

. r-i pH pH 

N bOOOOpH 
to |pHpHpHpHpH 

HM 

03 

r-* 

CO 

© 


^ -hm 

SOO-H^OpHO 

SOfHOOOS 

|rHrHrHpH 

»HM J HW 

05 =©eot>.©oo ‘ 

e |*s*ss 

•HW jJ H« 

© S©©©©CO 
rH pH pH pH 

g |o.O.»Og 

-hn a HetHStHm 
pH =l>rtCOOOCO 

g j*«sss 

© 

s 


r-Tcf'O^'dl'iCr r-Tofco'^tcT r-rof'so''^|r»cJ' 

^ Jz; Jz; * • • • 

PHOfco'‘^’‘ 

1 i : : : 


‘SHSxsxoix^ ‘cnisBOHD-7oiMX ’sxoiAsnao *BCDraa-nvp[ 






PUBB AND CaOSSBRED SHEEP. 


487 


At first sight, perhaps, the statement of result may appear in- 
complete, showing, as it only does^ the comparative amount of 
weight gained by each lot during the time of the experiment, with- 
out its being calculated at so much per lb., and the comparative 
amount of profit or loss in money shown. Such, however, has 
been no overlook or neglect on the part of the writer. He has 
omitted doing so, because he feels the difficulty exists as to what 
such gain in weight should really be calculated at. Doubtless 
the weight gained by sheep or cattle during the period of their 
feeding and fattening is not all in mutton or beef^ but partly in 
offal ; and regarding it only in this light, the writer at one time 
was of the opinion that a aeduction ought to be made for such. 
Such opinion, however, has since been shaken, by the considera- 
tion of the fact, that although the gain in weight during a period 
of feeding by a lean or half-fat animal must be regarded as what 
it in reality is, partly offal, the carcass, as a whole, becomes so 
much enhanced in quality during the same period, and by the 
same food, as not only to justify the whole amount of weight 
gained being calculated at full money-rates of market value with- 
out any deduction for offal, but even in some cases a little addi- 
tion to such — such as when the stock fed and fattened are at the 
commencement particularly thin. Weighing the matter thus, and 
thinking that difference of opinion as to such might also exist 
amongst others, he thinks better, as to this experiment, to leave 
practical men to calculate the amount of weight gained at what 
they think proper according to their own opinions, especially as 
a very definite conclusion may be arrived at, judging from the 
comparative gain of weight alone; the quantity of oats consumed 
by each lot being exactly the same, while not a great deal of 
difference is shown in the quantity of the turnips. 

Allowing the result of the experiment on each sheep singly to 
speak for itself, and commenting on each lot of five as a whole, 
the writer would direct attention to No. 1, Leicesters, during the 
first 57 days" feeding, having consumed 708 square yards of 
turnips, and gained in weight 3 stones 9 lb. ; to lot No. 2, twice- 
crossed, 606 square yards, and gained, after deducting 5^ lb. loss, 
1 stone 9 lb. ; to lot No. 3, Cheviots, 636 square yards,*' against an 
increase of 2 stones ^ lb., deducting 8 lb. of loss ; and to lot No. 4, 
half-breds, 744 square yards, ana gained 3 stones 12 lb. addi- 
tional weight 

Although, as now shown, the turnips used by jots 2 and 3 were 
a little less in quantity during the 67 days" feeding than what 
were used by lots 1 and 4 — consequently, calculating turnips, say 
about £7 per acre, a trifle less against them as to expense— the 
much smaller amount of weight gained in mutton will not allow 
them to stand a comparison with the latter Noa 1 and 4, Leices- 
ters and half-breds, whidi may, talung the veiy near equally in 

TBANS.— JAK. 1861. 2 M 
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the amount of food consumed and increase in weight, he regarded 
as very near upon a par with each other. 

At the termination of the last 65 days" feeding, lot No. 1. 
Leicesters, shows a veiy marked decrease in its consumption of 
turnips, 512 square yaras only having been used ; while the addi- 
tional weight acquired was even comparatively smaller — just 6 lb.; 
lot No. 2, Twice-crossed, shows a consumption of 689 square yards 
for the increased weight of 5 stones 2 lb. ; lot No. 3, Cheviot, 664 
square yards, for 4 stones 7^ lb. ; while lot No. 4, Half-bred, in 
return for 673 square yards of turnips consumed, gives the very 
superior increase of 6 stones 12 lb. more weight; each lot con- 
suming besides, 128 lb. oats. 

For the whole 122 days" feeding, the result exhibits, as to lot 
No. 1, Leicesters, an increase in weight of 4 stones 1 Ib., against 
the consumption of 1220 square yards of turnips ; lot No. 2, Twice- 
crossed, 6 stones 11 lb., against 1295 square yards ;*lot No. 3, 
Cheviots, 6 stones 8 lb., against 1300 square yards; and lot No. 4, 
Half-bred, 10 stones 10 lb., for 1417 square yards; No. 4 having 
thus gained in all nearly 4 stones more weight than either of the 
others, in return for little above 100 square yards more turnips 
consumed, which undoubtedly assigns the superiority to the half- 
breds in this experiment as to the comparative qualities of fatten-* 
ing and increase of weight. 

It must, however, be borne in mind, that as the Leicesters, lot 
No, 1, did not eat so regularly and plentifully as they might have 
done — for several weeks before the close getting apparently dis- 
contented both with food and condnement, some of them, in con- 
sequence, even losing considerably in weight — the result of the last 
65 days" feeding wim them cannot be regarded as any conclusive 
comparative criterion to go by whatever, though the trial with 
them against the other breeds during the first 57 days may be 
viewed as a very fair one. The Twice-crossed, lot No. 2, as gain- 
ing 3 lb. more weight during the full period of the experiment 
than lot No. 3, on a smaller quantity of turnips, must be owned 
as standing second to No. 4. 

But the writer, while commenting impartially on all, thinks 
proper specially to call attention to the trial with the Cheviots 
and half-breds as being exceedingly satisfactory, and the one on 
which greatest reliance may be placed as of real practical value — 
both lots being not only, on the mother^s side, of the same hlood^ 
but bred and reared on the same ground, thus making them 

S ready more valuable as subjects for an experiment such as now 
etailed. It was this consideration which partly prompted the 
writer to carry out the experimental test with them to the latter, 
and see them killed and dressed himself, so that the correct weight 
of mutton and tallow, as well as tlie quality of the former, might 
be ascertained. And well did all of them lull : seveined slaughter-^ 
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era were assisting, and all expressed their admiration, especially 
at the hind legs of the Cheviots. Such mutton." said they, “was 
rarely killed in Berwick." And although the mutton of the 
Cheviots was most admired, as being thought more likely, judging 
from the taste of the public at present, to find a ready sale, yet 
the half-breds, as to comparative weight in mutton, again proved 
their superiority by nearly 4 stones more than the latter, besides 
a few pounds more tallow. Taking it as a proportional question, 
according to the respective live weight of each, the Cheviots, had 
they killed as well as the half-breds, ought to have produced 
nearly one and a-half stones more mutton than they actually did. 
And yet, conclusive as this may seem, the writer cannot think but 
that it would require a series of like experiments made, ere judg- 
ment could be pronounced finally in favour of feeding half-bred 
sheep at all times, and in all circumstances, in preference to Che- 
viots. So much is due to what is termed “ a difference of blood " 
in stock of all varieties, that although the experiment in this case 
has proved itself a very marked one in favour of the half-breds, 
in all probability, were a few more like experiments conducted 
with sheep selected from various flocks, some might result in 
favour of the Cheviot. 

A difference, too, of food, soil, situation, or altitude, may each, 
separately or combined, be the means of causing anomalous and 
unexpected results in the feeding and fattening of different breeds 
of sheep-stock especially. It is not invariably the best of food and 
shelter that will do if something else is awanting. Witness the 
result in this experiment as to the Leicesters. Clieviots are Che- 
viots wherever tliey may be met with; likewise Leicesters and every 
other breed. Each and all, if pure, will present the same distin- 
guishing features in their general tastes and habits, as well as 
appearance ; and yet, strange to say, what is bred by one may be 
found not to feed and fatten so well, whoever gets them, as those 
bred by another. So much for a difference not of breed, but of 
blood, creating, as it visibly does in ail species, a greater or less 
inherent propensity to grow, feed, and fatten — a propensity here- 
ditary in its nature, and so transmitted from one generation to 
another. As already hinted at, climatic influences produced by 
soil, situation, or altitude, may, and Sn all probability do, exert a 
powerful effect, either salutary or deleterious, towards the feeding of 
the different breeds of sheep. Thus, results that were obtained, as 
in this experiment, on a dry soil, with plenty^ of shelter, at, by 
Government survey, an altitude of 500 feet, might have been very 
different on a poor, wet, exposed piece of moory land at an elev^ 
tion of 700 or 800 feet ; or again, on the deepest, richest soil, ' 
thoroughly sheltered, and at the height of 200 or 300 feet above 
the level of the sea. 

Management, too, as most will allow, tends very much either to 
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the successful or unsuccessful results in sheep-feeding. Thus, with 
advantages every way the same, one man may make more, or at 
least as much, of what is generally regarded as a secondary breed 
or class of sheep, than what some of his neighbours make of the 
most approved. This applies more especially to stock-feeding on 
the same farm on which they have been bred. So, possibly, a good 
deal may depend on the farmer, farm, and stock having been 
for some time accustomed to each other. Thus, from a variety of 
unpropitious circumstances and unfavourable occurrences for a time 
clashing with each other, sheep of a certain breed may be found 
to succeed so badly as to prove almost unprofitable, but which, 
when persevered with, may turn out to be the very reverse, re- 
sponding liberally to the most sanguine expectations. 

Such being a very few ideas as to sheep-culture — not indeed 
peculiar to the author, but prevalent, he is fully persuaded, amongst, 
and thoroughly appreciated by, the greatest proportion of those 
who have had experience in the breeding and feeding of sheep — the 
writer feels it would be unfair in him claiming especial attention 
to what he has termed ‘‘ A Satisfactory Experiment as to the 
Comparative Feeding and Fattening Qualities of Cheviot and Half- 
bred Sheep,’* without stating fully everything, in his opinion, that 
may and does detract from its really practical value, and cause it 
to be doubtfully regarded and cautiously relied upon as being under 
all circumstances a sure basis on which to build sanguine expecta- 
tions as to the remunerative results from any peculiar breed of 
sheep, compared with others, when annually and extensively put to 
the test in whole flocks feeding in the ordinary way in the field. 
A scries of experiments, such as the one now reported, on different 
soils, &c., and subject to the opposing influences just noted, can 
alone give reliable results on which to ground an extensive pra^ice, 
without the risk of loss and disappointment. The writer concludes, 
then, with the hope that others may begin where he has left off, 
and lend their assistance in throwing a little more light, in the 
shape of practical proof, on this department of agriculture — a 
department which is more and more every year proving itself to 
be, with all kinds of sheep, one of the most remunerative. 


Note. — These experiments are interesting and valuable so far as they go. If tlie 
same number of sheep, of the different breeds experimented upon, had been fed 
together in the open fields, and the weights of the individual sheep ascertained, 
some striking facts might have been elicited. When sheep are confined in pens 
or enclosures, they always, as in these experiments, progress very unequally. This 
we found to be invariably the case in feeding sheep in sheds. Being in a great measure 
necessitated to feed all our sheep in sheds at Eilwhiss, wo have found that while 
^ some of the Cheviot breed would gain fully 2 lb. in live weight weekly for al^ut six 
months, others in the same pen were comparatively stationary. In experiments on 
feeding it gives greater precision to results if the exact weights of turnips are 
^ven. At present our data are still somewhat imperfect for asc ertaining and dlsouat* 
ing the pront or loss arising from feeding stock on turnips. — E d. 
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ON THE ECONOMICAL CULTIVATION OP ITALIAN RYEGRASS. 

By Jamss Fulton, Temple, Maryhill, ’Glasgow. 

[Premium — The Gold Medal] 

Introductory RemarJcs, — Vegetation is controlled by climate, 
yet the agricultural character of a country is always indicated 
by its cultivated plants. Every new plant brought within the 
sphere, and fitted to fill a place in our rural economy, is equiva- 
lent to a new element ; in short, our plants make our agriculture. 
Notwithstanding the encouragement afforded by the amelioration 
of our laws, the stimulus supplied by commerce and manufactures, 
or the command which the improvements of science and discovery 
have given the farmer over the productive powers of the soil, w»hat 
would our present agriculture nave been but for the introduction 
of new and useful plants? 

As the discovery of a new plant may revolutionise our agricul- 
ture, and as the vegetation of a large portion of the globe is as 
vet but cursorily examined, we may still look to the economic 
botanist as the accredited pioneer in cultivation for some of the 
greatest advances it is likely to make.* 

The most important of late additions to the list of our cultivated 
plants is Italian ryegrass, the cultivation of which, owing to its 
valuable properties and admirable adaptation to the economy of 
the farm, is higiily calculated to raise and enrich our agriculture. 

The botanical character and interesting history of the introduc- 
tion of this plant do not come within the design of this report, but 
they are fully given in the Transactions of the Highland Society 
and Quarterly Journal of Agriculture, None of our agricultural 
plants, according to the history of their cultivation, has made such 
rapid progress as the one under notice ; yet its culture is far from 
being so general and extensive as its usefulness merits. 

The economic culture of a plant, however valuable its properties, 
can only be partially realised until we arrive at a proper know- 
ledge of its habits. It is hoped the report now submitted — the 
result of many experiments, and more than twenty years* ob- 
servation — may be the means of extending the boon it will confer 
on all who may judiciously engage in its cultivation. 

Properties and Qualities, — Like most plants -fitted for the sup- 
port, or which minister to the comfort or luxury of man, Italian 
ryegrass has a wide artificial range, flourishing in hot and cold. 


* Our great agricultural societies might adyantegeouslj follow the example of 
the London Horticultural Society, by sending out botani^ on exploring ex])edi- 
tiona. 
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and m moist and dry climates. When placed in favourable condi- 
tions, it is remarkable for vigour and rapidity of growth. ^ In Scot- 
land it has been known to grow li and in England If inches in 
a day. It vegetates at low temperatures, furnishes herbage and 
green forage both late and early in the season, and maintains 
throughout the year a verdure which gives to nature the cheering 
and enlivening aspect of perpetual spring. 

Live stock of all kinds prefer it, as herbage, green forage, or as 
hay, to every other known plant. As a proof of its sweetness, it 
may be noticed that, when given mixed with clover, horses and 
pigs will pick it out and leave the clover ; and when part of a pas- 
ture-field is exclusively sown with it, the preference evinced for it 
by stock furnishes a striking instance of the unerring instinct with 
which animals are endowed in the selection of their food. 

Neither is it inferior in active qualities. Horses at hard and 
even fast work have for months been almost wholly sustained by 
it; and for the feeding of young cattle and pigs it is unrivalled. 
Stock fed on it likewise thrive well, and keep remarkably healthy. 
Not only so, but, like lucerne with the ancient Romans, Italian 
ryegrass is highly esteemed as food for invalid or sick animals. 
In pastures it forms a valuable constituent, and is found, on the 
average of soils, to be as permanent as the common perennial rye- 
grass.* Owing to the fresh herbage it yields in the spring and 
winter months, it is especially valuable for sheep. Producing late 
and early cuttings to the scythe, it is still more valuable as green 
forage, and should form the principal grass in every field intended 
for bay. 

It is remarkable that, for all the vast importance attached by 
the Romans to lucerne, its cultivation has been so entirely super- 
seded by Italian ryegrass that not a single plant of it is now to 
be seen."" f 

It is, however, its capabilities of utilising liquid refuse, by con- 
verting it into herbage of the choicest kind, and thus, through the 
energy of its absorptive and assimilative powers, supplying a desi- 
deratum in our rural economy, that give to Italian ryegrass its 
deservedly high importance. As a utiliser of refuse liquids, it has 
given a satisfactory solution of the sewage question for several 
towns — is capable of doing the same for many more ; and it has 
entered as a material element into the successful cultivation of small 
croft or spade-husbandry farms. It gives to the farmer a new and 
valuable resource; and .shows, where its cultivation is brought to per- 


* Italian ryegrass is in little esteem as a pasture-plant on dry or inferior soils. 
It spindles up, and does not spread out and thicken below. Other grasses soon take 
its place. The preference which stock have to the plant no doubt assists in extirpat* 
ing it when sown for j^ture. The plant, indeed, is greedy of moisture and manure, 
which are both essential to its full development. — 
t Dictionary of Oreek and Roman AntiquitieSf Art. Agriculture,*’ New Edition* 
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Section, how the powers of the soil may be increased, and how stnall 
farms may be converted into considerable occupations, by a more 
perfect system of reproductive economjr. When dressed with fertil- 
ising liquids, its capabilities for producing luxuriant and successive 
cuttings of rich, fresh, and succulent grass, eminently suited for the 
soiling of all kinds of live stock for six or seven months of the 
year, are so astonishing, that reports of it have sometimes been re- 
garded as fabulous. If it he true that Hartlib, Blythe, and Tull 
laid the foundation of British agrioulture by the introduction of 
root and forage plants, what admiration would fill the breasts of 
these enlightened pioneers could they witness the amazing crops 
of rich and luscious herbage which Italian ryegrass produces when 
fed with liquid-manure 1 

Valuable on every farm, its cultivation is peculiarly adapted to 
the dairy husbandry, owing to the refuse liquids that may be util- 
ised, the wholesome nature of the grass, and the favourable influ- 
ence it has on the quantity and quality of the milk. 

In its native districts of Northern Italy, celebrated for the manu- 
facture of Parmesan cheese, over the greater part of the year forced 
Italian ryegrass forms the chief food of the dairy cows.* The value 
of this grass, for dairy purposes, was fully established in Scotland 
more than twenty years ago by the late George Gunn, an enterpris- 
ing and extensive dairyman of Edinburgh, whose dairy produce was 
famed all over the city. He grew it for many years on a field 
near Stockbridge, applying to it the liquid from his byres. One of 
the family, who took an active part in the management, told the 
reporter that, as compared to Italian ryegrass, “ the Edinburgh 
meadow-grass was far inferior,” and that, when fed on Italian, 
the cows were maintained in milk and condition with less cake and 
meal than when fed on the meadow-grass, or on common ryegrass 
and clover.” This observation is borne out by analysis. According 
to the result of the investigation by Professor Way, Italian ryegrass 
contains 2.48 percent more nutritive matter, and 2.09 leas of inde- 
gestible woody fibre, than a mixture of common ryegrass and red 
clover, rendering it not only more nutritive, but easier to digest and 
assimilate. 

In one recorded instance, where the Italian ryegrass >^as manured 
with diluted stable urine, the produSe of an imperial acre in one 
year vras found to yield as much nitrogen as is contained in from 
200 to 300 bushels of wheat. The researches of Professor Ander- 
son have likewise made us acquainted with the fact, which may have 
a practical application, that the percentage of nitrogenous matter 


* Italian ryograss is a most valuable plant on the amble lands of Northern Italy : 
there, however, it is ohiefly so on those irrigated lands that are under a rotation* 
The permanent meadows, which are extensive, are stocked with an admixture of 
grasses, and receive a large part of the liquid-maaures. — Ed, 
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is largest in the earlji and the carbonaceous in the more advanced 
stages of its growth. 

hand and Preparation . — Readily adapting itself to almost every 
variety of cultivated soil, Italian ryegrass is nevertheless sensitive 
to superior cultivation, which so far modifies and subordinates un- 
favourable conditions of climate as well as soil. It succeeds best 
on fine clean deep loams free from stagnant water, but possessing 
considerable powers of absorbing and retaining moisture. Land 
intended for its culture should be either naturally or artificially 
drained, and it ought to be deeply stirred, finely pulverised, freed 
from root or perennial weeds, and receive such enriching applica- 
tions as will ameliorate the texture of the soil. 

When intended for cutting, the surface should be made smooth 
and level. Where the supply of liquid fertilisers is limited, a 
liberal application of well-made dung or other organic matter, such 
as composts of moss or other vegetable substances, will not only 
enrich the soil, but increase its absorptive and retentive powers ; and 
on thin, dry, or hungry soils deficient of moisture, the addition of 40 
or 50 bushels of ground bones per acre will have a capital effect 

Analysis of the Ash or Italian Rtfguass. 
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Seed . — Tlie first and most important point in the growth of all 

E lants is the seed ; on it success chiefly depends. The want of 
nowledge in regard to the proper kind of seed has, perhaps, more 
than all others, operated against the increased cultivation of Italian 
ryegrass. In any report, therefore, on its cultivation, the question 
of seed must claim primary consideration. 

A very large proportion of the foreign-grown seed does not 
vegetate. The quantity recommended to be sown by seedsmen is 
often too small : thus many fanners, on their first trials, have found 
it planted so thinly on the ground, that they either dropped its cul- 
tivation as unsuited to this country, or did not sow it again for 
many years, or did so less extensively than they would otherwise 
have done. 

Much of the foreign seed, it is evident, has either not been ma- 
tured, or has lost its vitality by having been long kept, or by bad 
management. In the selection of seed, the safest guide, both in 
regard to quality and variety, is^dealing with intelligent and experi- 
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enced seedsmen, as colour and smell, whicli are the popular indica- 
tions of freshness, are sometimes defective. The circumstances of 
soil and climate, weather, and season of ripening, a heavy and 
light crop, change the appearance of the seed. Neither is weight 
per bushel a criterion of vitality, although a certain weight is proof 
of its having been matured, and, if sound, it is a guarantee that it 
will produce vigorous plants. The average weight of home-grown 
Italian ryegrass seed is from 16 to 18 lb. per bushel, but when fully 
ripened in fine weather a weight of 24 lb. is sometimes obtained. 

To test the vitality and vegetative energy of different kinds of 
Italian ryegrass seed, the reporter made a number of experiments 
with equal measures of various samples of different weights, and 
found that, when of the same year’s growth, and equal conditions 
as to dryness and state of preservation, the heaviest seed made the 
quickest, thickest, and most vigorous braird. 

With a view to determine the relative value and quantities re- 
quisite for an acre of home and of foreign grown seed, a series of 
experiments, extending over a number of years, with a great many 
samples of Italian, French, English, Irish, and ^otch growth, were 
made by the reporter. The results of these experiments were as 
follows : — 3 bushels of the best, or 4 bushels of average quality of 
English, are suflScient to sow a Scotch acre, or from 65 to 70 lb. 
for the Scotch, and from 52 to 66 lb. for the imperial acre ; that 
from 5 to 6J bushels of the best French, and from 7 to 8 of the 
best Italian-grown seed, are required to produce an equal number 
of plants ; and, further, that the home-grown English is decidedly 
superior, although the French is a very fine, free, and large grower, 
but it is more expensive and less certain. The Scotch and Irish 
are equal to the English in number of plants, but they are a day or 
two later in coming into ear. Seed of a superior quality, however, 
may be produced in Scotland by employing the finest French or 
English for stock seed, and by allowing it to ripen in the most 
genial time of the year. As seed is influenced by the conditions 
under which it is produced, a habit of vigorous growth would be 
obtained by growing it in the most forcing season. We accordingly 
find that when two crops of seed — which Italian ryegrass readily 
yields — are saved in the year, that the seed ripened irr August will 
be 2 lb. heavier per bushel, and have a shorter awn, than seed 
from the same plants ripened in the month of June. 

The Italian-grown seed used in these experiments, and on which 
the foregoing conclusions are^founded, was the best imported, being 
supplied by a most respectable firm who has ah agent at Leghorn 
for selecting and cleaning it. A large proportion of the Italian 
seed imported from Leghorn and Trieste will produce little more 
than twenty plants out of a hundred seeds. The imported Italian 
likewise produces more slender and delicate-looking plants than 
the French or the improved varieties of the English. It is supposed 
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by some that plants from the Italian-grown seed carries naore side 
foliage, but the true explanation of this supposed habit will be 
found in its thinner planting on the ground. 

The best samples of English-grown seed used in these experi- 
ments were procured from Joshua Rodwell, of Aldertoii Mains, 
Suffolk, and from William Dickenson, Curzon Street, Mayfair, 
London, both of whom communicated papers on improved varieties 
to the Royal Agricultural Society ; and a sample from Alexander 
Cross & Sons, seed-merchants, Glasgow, out of stock they annually 
receive from a celebrated grower in Cambridgeshire. These three 
samples, and the best French, which were supplied by the Messrs 
Cross & Sons and the Messrs Lawson of Edinburgh, exhibited the 
same habits, and were almost identical in their botanical charac- 
ters; the principal features of which, as compared with imported 
Italian, are the larger size of the spike, and greater number of 
florets in the spikelets, which render it much more prolific. They 
admit, how ever, of being further distinguished, as L. Italicum^ var. 
ruibra ; and Z. Italicum^ var. alha. 

Lolium Italicum being very fertile in the production of varieties, 
superior kinds, having different adaptations and properties, may yet 
be obtained by selection and cultivation. It is now a settled ques- 
tion that this plant does not degenerate in England ; indeed, it is 
affinued by travellers that the home-grown crops surpass anything 
of the kind ever witnessed in Italy. In saving seed, growers would 
do well to ripen it so that it might weigh at least 18 lb. per bushel, 
and defer thrashing it out till near the time of sowing. 

Sowing . — To insure regular planting, this operation requires to 
be methodically and nicely performed. When the seed is to be 
sown by the band, it is necessary to have the land, which is laid 
flat to facilitate cutting and watering, marked out into proper 
divisions, as a guide to the sower. Divisions laid out in the direc- 
tion of the wind, 14 feet wide and sown with three casts, have been 
found to answer very well.* The divisions may be very simply 
marked off. Having obtained a straight line to commence with, 
two persons take a rope 14 feet in length between them, one of 
them as a guide walks along the line, and the other, with a hoe or 
pole marking a parallel line, walks at the other end of the rope, 
the guide always keeping on the last-made line, and so on. The 
seed is perhaps best covered by a single tine of a pretty effective 
close-tiued harrow. When the surface is dry, a light roller should 
flnish the operation. 

Cultivation . — The most economical plan to adopt for the culti- 

* Thiee casta may appear too niany for 14 feet, but this is sound advice; if it is an 
error, it is certainly on the safe side. When grass seeds are sown with the band, the 
operation is often badly done ; this arises almost invariably from the casts being too 
wide. In the ordinary sowing of grass seeds, in no case should the cabts be wider 
than 6 feet. When this is attended to, there is little danger of imperfect distribu- 
tion. — E d. 
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Vatlon of Italian ryegrass, is to set apart for the purpose a piece 
of land near to the farm-steading, so as to be convenient for getting 
the grass and conveying the liquid. Should there be any part of 
the land so situated as to admit of the liquid being applied by 
gravitation, it should be selected. 

Being so productive, a comparatively small piece of land is re- 
quired ; but the extent will depend on the mode of culture resolved 
on. It can be successfully grown either on a two-shift of one and 
two years’ grass ; on a three-shift of one and two years* grass, and 
a drilled green crop ; and on a four-shift of one year’s grass, a 
corn crop, a drilled green crop, and then a corn crop again. 

It ought to have been premised that, although in pastures 
Italian ryegrass endures for a number of years, the period of its 

[ irofitable occupation of the land, without being renewed, when 
lighly stimulated and frequently cut, seldom exceeds two years, as 
the plants not only fail, but the land becomes solid, and infested 
with Poa annua; and when it happens to be near the acid vapours 
of some public works, it requires to be resown every spring. 

When the two-shift, which consists of two plots or divisions of 
one and two years* grass, is adopted, the second year’s plot is 
renewed in August. The land is pulverised with the grubber, and 
the roots and weeds brought to the surface, gathered into heaps and 
burned, and the ashes spread over it ; or these are carted off, and 
dung or other ameliorating matter, should the condition of the land 
require it, laid on. I'lic land is then ploughed and the seed sown. 
If the plants look delicate before winter sets in, liquid manure may 
be applied with the hose. Where there are no appliances of this 
kind, Peruvian guano, or other suitable portable manure, may be 
sown over it with the hand. The plants should be vigorous, but 
not too rank. 

When the three-years’ shift is adopted, the seed may be sown 
after the green crop either in August or early in March, and it will 
yield, according to soil and climate, weather and treatment, two, 
three, or four cuttings in the first year. 

When the four-course shift is adopted, the seed is sown in spring 
along with the grain crop in the usual way ; and if it is barley or 
here, the grass will sometimes yield a cytting in a few weeks after 
the grain crop is removed. 

The most suitable of these three modes of culture for any par- 
ticular farm will depend on circumstances. Where the available 
land is limited, the two-shift will yield the most grass ; on the other 
hand, where there is extent, and where corn crops are an object, 
the four-shift may be more answerable. The expense of seed and 
application of the liquid will, however, bear a higher proportion, 
it this be not counterbalanced by the beneficial effects of the liquid- 
manuring over a greater number of crops. 

But, all things being equal, the three-shift of one and two years* 
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grass and a green crop, or alternate grass and green crop, is the 
preferable mode of cultivating Italian ryegrass, as after the liquid- 
manured grass the land is in prime condition for a green crop, and 
a green crop is the best preparation for the grass. Perhaps the 
best method of managing the green-crop plot in this shift is to 
have the one-half of it in early potatoes or early cabbages, after 
which the grass seed may be sown in the end of July or beginning 
of August ; and if so, it will frequently yield a cutting in the same 
season : the other half of the green-crop plot may be in turnip, 
mangel, or late cabbages, when the grass-seed can be sown in 
March as above mentioned, thus giving more chances to the grass, 
and favouring its coming forward at early and different stages. It 
is, besides, good management to cultivate cabbages along with 
Italian ryegrass, as the two together supply a better food, especially 
for dairy cows. 

The land does not tire or turn sick of Italian ryegrass. It has 
been grown consecutively on the same land for twenty years in 
this country, and has kept gradually improving instead of falling off.* 

Italian ryegrass, likewise, succeeds very well after beans, either 
with the crop drilled on the flat sown after last grubbing and drill- 
harrowing, or after the crop is removed. In an early harvest it 
also succeeds to sow it after a grain crop has been removed, the 
land being previously well prepared and manured. 

Collecting and Conveying the Liquid , — The basis of the eco- 
nomical cultivation of Italian ryegrass being the utilising of waste 
liquids, the mode of collecting and conveying these requires to be 
noticed. Tanks are put down in the most suitable places, into 
which the liquids from ail sources are led by pipes of iron or clay. 
To prevent loss by infiltration and evaporation of the urine, the grips 
or noors of stables 'f should be made impervious, or there should be 
some other contrivances for collecting and conveying it, without loss, 
to the tank.X Where there is not a constant supply of water, there 
should be a pond for collecting and storing this necessary element. 
If there are no other sources, rain-water may be collected from the 
roofs of houses and other gathering ground. The liquid is most eco- 


* This is an interesting fact. In other cases, however, we have heard parties, who 
have had considerable experience in the growing of Italian ryegrass, maintain the 
contrary view.—En. 

t The reporter has seen a vast improvement in the sanitary condition of stables, 
and a great saving of litter effected, by means of a channel placed in the centre of the 
grip and stalls, made of cast-iron in foim of letter V, with perforated movable cover, 
which permits the urine to run off the moment it is voided. 

We have often thought that a gieat deal of needless expense is incurred in the 
management of liquid-manure. Conduits and tanks are generally puddled with 
oluy to prevent filtration. It ought to be borne in mind, however, that urine un- 
diluted by water has little power to permeate either sand or gravel, fiur less clay or 
ordinary earth. The urine forms a crust for itself on the surface, which seems to 
resist its descent completely, without any further means being need to the 
end than by keeping the rain-water out.— JE d. • 
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nomically conveyed and applied to the land by means of gravitation 
or the force-pump, and unaerground pipes, hose, and jet — appliances 
which give to the husbandman a new and iinpoi*tant arm ; and 
although inferior to these, many farmers contrive with the liquid- 
manure cart to grow a large quantity of grass. The cart and 
waggon combined is preferable for this purpose, as the liquid is 
taken out and the grass brought in with one rake of the horse, 
which saves time, and tear and wear, and does less injury to the 
land. The improved liquid-manure distributer of the small crofter 
consists of a large tin flask, with hose attached to the bottom, which 
is carried on his back, by means of hooks over the shoulders. 

In the application of the liquid, however, an obstacle is found to 
the economical cultivation of Italian ryegrass as green forage. 
Although highly appreciating its advantages, many farmers consider 
that the necessary works and machinery for collecting and apply- 
ing the liquid belong to a class of improvements which tenant- 
farmers cannot, solely at their own expense, prudently make. In 
times so auspicious for agricultural improvement, this diflSculty may 
easily be got over, where, prompted by a sense of duty and interest, 
the landlord and tenant agree to the intervention of a Lands Im- 
provement Company. It is nevertheless highly desirable that these 
works should be brought more within the reach of tenant-farmers 
by means of lessening the cost, such as building tanks on a cheaper 
method, the construction of pipes for conveying the liquid of cheaper 
material than iron,^ and the invention of cheap and simple machin- 
ery for pumping it by animal power. However valuable steam 
may be for continuous working, or where much power is required, 
it is clear it cannot, on the majority of farms, be economically em- 
ployed for this purpose. Italian ryegrass requires to be watered 
on the same day, or the day after, it is cut. The extent, therefore, 
being small, the time occupied in each watering would, on the aver- 
age of farms, scarcely exceed fifteen or thirty minutes ; so that to 
yoke in one or more horses for that time would be a cheap and 
simple matter compared with the getting up of steam. 

At the same time, these works, especially if the two or three shift 
is adopted, might be executed on a scale which could not be con- 
sidered ai^ beyond ordinary tenant enterorise. Tanks could be made 
in a temporary manner, and there are mw farms on which as much 
liquid could not be collected as would warrant the use of the liquid- 
manure cart, and great facilities are afforded where the liquid can 
be applied by gravitation. Even where the for<5e-pump was re- 

* Amon^ recent eoientiflo improyemente, there is noticed bitumeniaed paper pipes 
ibr oonyejang water. Two oi these pipes, of S-inoh bore and Uf an inch thick, 
•tMtained under hydraulic pressure, without bursting or breaking, a pressure of 
220 lb. to the square inch, or equivalent to 506 feet head^pressure. The cost is 
understood to be one-half the cost of iron. The ingenious idea of hardening paper 
by means of bitumen under the influenoe of hydraulic {oessure, so as to convert it 
into a substitute for iron, is duc^ it appears, to M. Jidoureau of Paris. 
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quired, a single horse, if the land was near to the tank, would give 
power for propelling the liquid over a considerable extent ; and 
there is no improvement which the farmer can make which would 
yield so large and speedy a return of profit* Instances are known 
to the reporter where the cost of such works, through the advantage 
to stock of a seasonable and abundant supply of grass, has been de- 
frayed the very first year. A fanner who has grown Italian rye- 
grass by means of these appliances for many years, writing the 
other day, says, ** We feel now as if we could not do without it.”* 

Management and Application of Liquid , — When consisting of 
cattle urine, which forms tiie principal part of the available liquid 
refuse, it should be diluted with twice its bulk of water, which re- 
duces it to the proper strength for ordinary conditions of the soil 
in regard to moisture. The water likewise absorbs and retains the 
ammonia evolved by the decomposition of the urine (chemibal fixers 
act injuriously on the liquid for Italian ryegrass). In the colder 
seasons, however, and when the land is full of moisture, it will be 
more stimulating, and may then be applied a little stronger. On 
the other hand, when the weather is very hot and dry, and where 
there are a command of water and facilities for applying the liquid, 
it should be largely diluted. The principle, in short, is to add more 
water as the weather is hot and dry, ana less as it is cold and wet. 

The quantity must be regulated by the conditions of the soil and 
other circumstances. As a rule, the grass should not be stimulated 
beyond the capacity of bearing seed, as the juices will not be pro- 
peijy elaborated, and will have a laxative tendency on the stock. 

Tlie liquid should be applied immediately, or within a day or two 
after cutting, and then, as Mr Mechi has so poetically expressed 
the practical truth. “ Spring-time begins again.” 

When the supply of liquid becomes short, as not unfrequently 
happens in the end of summer, diluted Peruvian guano, nitrate of 
soaa, muriate of ammonia, or other nitrogenous or ammoniacal 
matter, may be substituted ; or these substances may be put on in 
the dry state, and then water applied to dissolve and wash them 
into the soil, and also to supply the necessary moisture. Distillers' 
wash, gas-water, or the new manure liquid ammonia, will likewise 
be very suitable j and this is perhaps the best use to whiclrthe latter 
can be applied. 

In applying the liquid to the new-sown grass, which should be 
early, great caution must be used ; for if allowed to fall violently, 
much injury will be done both to the texture of the soil and the 

* The number of Bound and thoroughly practical hints here thrown out for effect- 
ing the dietribution of liquid- manure are particularly intereeting. The powerful 

effects of liqnid*manurs are acknowledged by all ; but the question is not yet satia- 
faotorily decided whether it can be more economically distributed by tbe barrel or 
by the force-pump and hose. Some of the sumestions thrown out will, we have no 
doubt, be appreciated by those who have a u^e supply of liquid-manure to dis- 
tribute.— E d, 
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tender young plants. There is here room for the invention of some- 
thing that will break the force of the liquid, and let it come gently 
in contact with the soil. Perhaps a large coarse cloth spread on the 
ground, and shifted as the watering proceeds, or a frame of wicker- 
work on low wheels, which could be moved along, would be useful 
in facilitating this operation. 

In winter the liquid may be applied to some part of the land as 
it accumulates. To the Italian ryegrass, it is quite possible to 
apply the liquid too largely and too strong, yet in proportion to its 
ansorption by the soil will the soil be deepened and enriched, and, 
if not overdone, will yield the earliest and heaviest cuttings. 

Early in the morning, when the earth and air are cool, and vegeta- 
tion least liable to receive a check, is allowed to be the best time 
for applying the liquid. At that time any offensive odour given off 
during the operation is likewise least annoying. And although 
the utilising of liquid refuse be the basis of its economical cultiva- 
tion, Italian ryegrass can be successfully grov/n on deep moist 
soils by dressing with soot, Peruvian guano, nitrate of soda, 
muriate of ammonia, &c., in the dry state. In this way tlie re- 
porter obtained four cuttings in one leaky season, and a friend 
of his grew on a moss soil two seed crops in a season, for four or 
five years running, without resowing or artificial watering. 

Mixture of other Grasses . — A mixture of other grasses and 
clovers may be an advantage on poor soils when intended for hay, 
but when designed for green forage, under the application of fer- 
tilising liquids, a mixture of any other variety of ryegrass is no 
advantage, as the Italian so quickly overtops them all that they 
only prevent it from tillering, and diminish rather than increase the 
produce. 

As a supplement to the Italian, where it is liable to become thin on 
the ground in the second year, the reporter has tried all the grasses, 
and found cocksfoot (Dactylis glomerata) and meadow foxtail 
(Alopecurus pratensis) the most suitabla When supplied with 
moisture, or liquid-manured, these grasses 'yield frequent cuttings 
in the second year ; and being of backward growth the first season, 
they interfere little with the Italian. As, however, their strong 
perennial roots may be difficult to eradicate, perhaps the better plan 
of keeping up the stock of plants is to sow a little of the Italian 
grass-seed the first year, early in August, immediately after the 
cutting of the grass. This precaution might be regularly followed ; 
a little seed for the purpose could be ripened in a^comer. 

The thin appearance which Italian ryegrass sometimes presents, 
may arise from the habit which it in a singular degree possesses of 
accommodating itself to the supply of available food in the soil 
Owing to its rapid growth, it cannot afford, like slow-growing plants, 
to wait on a supply, and when that is deficient, will run through 
its stages with a single seed«stalk| or what it can support in the 



502 


ITALIAN EYEGBASS. 


1 )eriod of its growth ; but on being dressed with a good supply of 
iquid manure, it will quickly strike out a number of vigorous 
shoots, and become a close luxuriant crop, illustrating its admirable 
adaptation as a worker-up of refuse fertilising liquids. 

A plant of Italian ryegrass, with only one stalk, wa‘S in July last 
transplanted from a pasture-field, where it had grown for seven 
years, into newly-tilled ground, and watered with diluted liquid 
from the byre, and at this date (31st October) it is sending up 43 
shoots ; and a plant of it was observed this year, in a crop of the 
same, bearing 36 seed stalks, which shows considerable tillering 
powers. 

Cutting . — Care should be taken to have the edge of the scythe, 
as it is technically termed, well set off the grass, as, when cut too 
near the root, much of it will not grow again. It is to this cause, 
in a great measure, that its thin planting on the ground, Sometimes 
complained of in the second year, is to be attributed. Under this 
head it may be mentioned that, when growing fast, the proper stage 
of growth for different kinds of stock is about 12 days for pigs, 17 
to 20 days for milk cows, and from 25 to 30 for horses. Mr 
Dickenson, to whom the public are under obligations in regard to 
this plant, recommends giving it to pigs, lambs, and sheep, when it 
has grown to 12 inches liigh ; cows in milk, to 18 inches ; horses in 
work, to 3 feet. When the supply of Italian ryegrass in the green 
state exceeds the demand, it is of course made into hay ; and when 
intended for bay, it should be cut a little green. 

Treatment in Winter , — Italian ryegrass has seldom been de- 
stroyed by frost, but it runs the risk of bein^ rotted out by over 
luxuriance in an open winter. In that case it should be cropped 
by lambs or calves when the weather is dry, but not eaten bare, 
and when cut with the scythe late in the season, a dressing of rough 
stable-dung well spread on, to be again raked off in spring, affords 
it good protection against the effects of frost. 

Concluding Remarks , — In conclusion, it only remains to be 
further observed, that when the plant under consideration readily 
yields two seed-crops in one year, neither inferior quality nor high 
price of the seed ought to militate against its universal cultivation, 
owing to its superior dietetic qualities and great productiveness 
economising land by the large amount of matter it works up on a 
small surface. Italian ryegrass has a high claim on the attention 
of all interested in the progress of agriculture. In estimating its 
advantages, it should never be forgotten that it may be ^own rcom 
what would otherwise go to waste, while through its judicious cul- 
tivation, in addition to profit on stock, a large supply of manure 
may be obtained for the growth of other crops. 
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ON A NEW METHOD OF PLANTINO HEDGES. 

By Andrew Tait, Bnnkbouse, Penicuik, 

Land Steward to the Right Hon. Sir George Clerk of Penicuik, Bart. 

[Premium — The Silver Medal.] 

Among the many improvements reeently adopted in the art of 
agriculture, thorough-draining stands pre-eminent Whether con- 
sidered as a means of multiplying the food of man or animals, extir- 
pating noxious weeds, or improving the quality of gra-sscs, its value 
IS incalculable. In addition to results so favourable, a considerable 
saving of seed is secured, a greater regularity in the germination, 
growth, and ripening of produce ; and, what is of great importance, 
stock is allowed to depasture readily upon land which formerly was 
obnoxious by its moist and spongy character. But the benefits 
arising from this process, when combined with subsoil-trenching, are 
rendered both more numerous and efficacious. From recent ex- 
periments it has been found that, by this combination, a greater 
mass of the soil is pulverised, and a freer aeration is allowed to 
take place, which is necessary to supply the plant with food indis- 
pensable to its full nourishment and growth. It may also be ob- 
served, that such operations modify the climate and temperature of 
the soil, and thereby hotter maintain the healthy condition of the 
plant. 

Upon the advantages thus accruing from drainage to vegetation 
in general, it occurred to the writer of this paper that with equal 
success the same principles might be adoptea in the rearing of 
hedges. He accordingly tried the experiment in a field, the 
soil of which is of a tilly nature. Its altitude is 700 feet above 
the level of the sea, with a north-westerly exposure, and void of 
shelter. This he did by causing a drain to be dug 4 feet deep, 
using IJ inch pipes and collars, and the margins to be trenched 
2 feet in width on each side, and to the depth of about 20 
inches. A bed for the thorn-plants was then taken out, -and they 
were planted, 4 inches apart, immediately above, and in a direct 
line with, the pipes. The field had been previously thorough- 
drained to the depth of 4 feet, and the drains w’ere distant 9 yards 
from each other. Hie hedge-drain was placed half-way between 
the field-drains ; and in order to test the efficacy oT the plan, one- 
half of the line of fence was trenched 5 feet wide, without a drain ; 
and there being an inequality of the surface, it was BupplomenieJ 
with soil from another part of the field. 

In comparing the two hedges, we shall suppose No. 1 to repre- 
sent the portion having the drain below the plants, and No. 2 the 
other method. 

TRANS.— JAN. 1861. 2 N 
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The hedges were both planted on the 12th April 1858, and were 
cut over at the height of from 5 to 6 inches in November following ; 
and at the present date (22d October 1859) the greatest length of 
the young shoots of No. 1 is 3 feet lOJ inches, with a thickness of 
three-eighths of an inch ; while that of No. 2 is 3 feet 7 inches, 
with a thickness of five-sixteenths of an inch. The medium length 
of nine measured shoots of No. 1 is 3 feet Gf inches; and of No. 2, 
3 feet li inch. Upon examination of the roots, it was found that 
No. 1 sent these downwards to a depth of 24 inches, while the 
fibres of No. 2 inclined to run more horizontally, their greatest 
depth being 17 inches. Immediately above the drain the soil was 
quite moist, while that of No. 2 was dry. The thorns of No. 1 
sent out shoots from the surface of the ground to the top^ where 
the plants were cut, and No. 2 had the whole of the shoots spring- 
ing from near the top of the old stem. The under-shoots of No. 1 
tend to grow horizontally, while those of No. 2 take a slanting 
direction, leaving the old stem quite exposed. 

The cost, compared with that of a hedge planted on the edge of 
a ditch, will be found in favour of the new plan, when the first 
cost and keeping up of the ditch are taken into account, besides 
the saving of ground occupied by it It may be observed that this 
drain will stand for one of the common drains of a field, and should 
not, therefore, be charged to the hedge ; but we will assume that 
the fields on each side of the proposed fence have been already 
drained, and that the drain dug for the hedge is unnecessary for 
the proper drainage of the field, in which case the whole expense 
would then fall on the fence. The cost per rod of a hedge planted 
in this manner, reckoning pipe and collar to cost, including car- 
riage, 30s, per thousand, and two-year bedded thorns 128. per thou- 
sand, viz. : — 


Cutting and filling drain and laying pipes, . . £0 0 10 

14 pipes and collars, at 80s. per thousand, . . 0 0 6 

Trenching 20 inches deep, 5 feet wide, . 0 0 4 

60 thom-plauts, at 12s. per thousand, . . 0 0 7 

Planting do., 0 0 2^ 


£0 2 

Or not including cost of drain, Is. IJd. ; while the old method of 
hedge and ditch will cost the following, viz. : — 

Cutting ditch, £0 18 

60 thorn-plants, at 128. per thousand, . . . 0 0 7 

Planting do., 0 0 24 

£0 2 64 

In summing up the advantages of this method, it may be reason- 
ably expected that the plant will have a more equal supply of 
moisture. Even in a’ dry season, the air passing up the pipe, and 
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acting with that of the atmosphere above, will cause moisture to cir- 
culate through the soil by capillary attraction. The roots, by the 
trenching, have an increased space to seek for nourishment. More- 
over, a saving, as has been already stated, is obtained in the drain- 
age of the field, and less ground occupied than by the old method 
of hedge and ditch. From the eaualisation of temperature thus 
produced in the soil, the plant will be more vigorous in spring, and 
better enabled to send forth strong and healthy shoots. 

The appearance of the two hedges on the 26th October 1860 
still shows a decided superiority in favour of No. 1. The strength 
of its steins, the number and length of the young shoots proceed- 
ing from these in lateral, sloping, and vertical directions, together 
with the density of the lower part of the hedge No. 1, furnish the 
most convincing proof of its more rapid growth, when contrasted 
with that part of the hedge designated No. 2. A few measure- 
ments just taken on the spot will serve to support the above asser- 
tions, although the apparent smallness of difference of these in de- 
tail does not serve to convey a just idea of the more striking differ- 
ence which exists in the general aspects of the two parts of tlie 
hedgerow ; and this may be accounted for by the greater number 
of unmeasured shoots laterally and verticallv, which, not being 
represented on paper, yet sufficiently indicate the superiority of 
Section No. 1. Taking a number of the strongest stems in each 
part of the hedge, the average thickness of these in No. 1 was 
nine-sixteenths of an inch, while that of those in No. 2 was eight- 
sixteenths. Again, taking several top-shoots in each, the average 
length of those in No. 1 was 3 feet, while that of those in No. 2 was 
2 ft. 8^ inches. The average length of the longest side-shoots 
in No. 1 was about 2 feet, while those in No. 2 averaged 1 foot 7 
inches. 

Before trying the above experiment, I was under the conviction 
that the thorn, being a surface-rooted plant, and requiring only a 
certain amount of moisture for its healthy growth, would in all 
probability send its roots no further than where they received the 
requisite supply, and thus leave the drain uninjured, I have only 
to add that this opinion is borne out by a great many extensive 
and skilful drainers with whom I have conversed on the subject, 
and who have informed me that they have never found the roots 
of the thorn penetrating the tile crossing underneath a thorn 
hedge. 

^ The above experiment adds another proof to the advantages de- 
rived from thorough-drainage combined with sobsoil-trenching,* 


* This new method of preparing a bed for planting thorn hedges is well worthy 
of a trial. The future progress of the phmts in this experiment should be noted 
and recorded* It is quite within the range of probability, however, that the roots 
of the plants may descend to the pipes, and fill them up by on abnprmal growth 
sUmtffated by the air and moisture in the pipes. The natural habitat of the thorn 
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PROCEEDINGS IN THE LABORATORY. 

By PnopBssoK Andebson, M.D., Chemist to the Society. 

I — ON THE COMPOSITION ON A CIIINI SB FBI DINQ CAKE, AND THE SEED PBOM 
WHICH IT IS OBTAIN ID. 

In the Transactions of the Society for January last I published 
a series of analj^ses of standard oil-cakes of different kinds, and 
from time to time have placed on record the composition of the 
rarer and more curious varieties as they have passed under ray 
hands. I have now to add to these the results of the examination 
of a kind imported from Cliina, whidi is interesting, not merely as 
showing that British agriculture draws its supplies from the most 
distant countries, but also because it is derived from a seed entirely 
different in its botanical relations from any of the ordinary oil- 
seeds. 

The cakes are about four inches thick, somewhat irregular and 
clumsy, consisting of largo fragments of the seeds, and appearing 
ill pressed — an appearance, however, which is not borne out by 
their composition. When a piece is beaten up with water, it does 
not form a stiff* paste like cakes made from the ordinary mucilagin- 
ous oil-seeds. Its taste is not unpleasant, and resembles that of 
the pea or bean, though coarser and slightly rancid. The latter 
flavour, however, may be fairly attributed to the fact that the cake 
was not in good condition when imported, partef it being mouldy, 
apparently from its having heated during the voyage. The seeds 
from which it was made tasted exactly like peas. The composition 
was as follows : — 


Water, .... . 14.44 

Oil, ... . 6.88 

Albuminous compounds, . 45.87 

Starcb, sugar, gum, &c., 21 48 

Fibre, ... .5.26 

Asb, ....... 6.08 


100.00 

Nitrogen, . . . . * 7.84 

The ash contained — 

Phosphates of lime and magnesia, . . . 1..S2 

Phosphoric acid, combined with the alkalies, . 1.06 

Sand, ...... 0.49 


In point of nutritive value, this cake must be considered as tak- 

is on the dry banks of our highland or lowland valleys ; there it sends its roots 
far down into the subsoil. Into tilly subsoils they do not penetiate, but run along 
the surface. It thrives on damp or wet soil if tho water is not stagnant, and it 
even seems to luxiwiate in such circumstances. The roots in this case run along 
the surface. Hence the roots of thorn may affect the aerated water in the drains, 
as is the case with many other trees, which often choke up large pipes ooDtaining 
running water*— Do. 
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ing the first place among cattle foods. It bears a close general 
resemblance in composition to decorticated earth nut-calce, but 
surpasses it in the quantity of albuminous or proteine compounds, 
to the extent of nearly 2 per cent. The oil, however, is less by 
about the same quantity, and the proportion, which is as low as that 
found in the best pressed home-made cakes, proves that the seeds 
must have been subjected to very powerful pressure, and that the 
Chinese, with their rude presses, have obtained a result as^ood as 
can be got from the best constructed machinery of this country. 
The small proportion of fibre, and the ash, rich in phosphoric acid, 
ail indicate the high quality of this cake, which is especially fitted 
for use with those kinds of food which are deficient in albumin- 
ous compounds. 

A small packet of the seeds from which this cake was made ac- 
companied the sample. They are about the size of large peas, 
slightly oval, with a rather shining external coating, which is paler 
and more purely yellow in colour than the common pea. They re- 
semble it also in taste. I submitted them to Professor Walker Ar- 
nett, who is intimately acqiuiinted with the botany of India and 
other Asiatic countries, and he was of opinion that, as far as their 
general characters are concerned, they appear to belong either 
to the genus Phaseolus (of which the kidney-bean is a species), or 
to Gajanas, various species of which are largely cultivated in 
Eastern countries for their seeds, and are used for feeding horses. 
On afterwards communicating to him the analysis given below, 
he considered the results to disprove this view entirely — no seeds of 
these plants being known in which oil occurs to any extent — and 
suggested that they might belong to the genus Corcoras^ from a 
species of which New Zealand flax is obtained, and of which the 
seeds are oily, or to some allied genus ; but he would not 
venture to give a definite opinion, as the characters of many of 
these seeds are so similar that it is impossible to distinguish them. 
I have sent some of the seeds to the Botanic Gardens, and should 
they grow, we shall be able at a future period to decide this 
point. Their composition is : — 


Water, 

10 55 

Oil, . 

20.28 

Albuminous compounds. 

88.60 

Starch, sugar, gum, &c., 

18.72 

Fibre, 

6.11 

Ash, 

6.74 


100.00 

Nitrogen, .... 

6.09 


It is at once obvious that, if we deduct from this two-thirds of 
the oil it contains, there must remain a cake of almost exactly the 
composition already given. On contrasting this with the analysis 
of an average sample of peas which may be taken as a representa^ 
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tive of the natural family, including the kidney bean, &c., the 
difference is manifest : — 


Water, 

13.51 

Oil, . 

2.13 

Albuminous compounds, 

24.31 

Sugar, starch, gum, &c , 

47.S4 

Fibre, 

9.85 

Ash, . 

2 56 


100 00 

Nitrogen, .... 

8.89 


There is not the slightest resemblance between this and the 
Chinese seeds ; and there can be no doubt that the latter belong to 
some entirely different plant, of a kind not hitherto known as a 
feeding substance. Though very improbable, it is just possible 
that some of the tropical leguminous plants may contaii;^ more oil 
and albuminous compounds than those which inhabit the temperate 
zones ; but on this point there is at present no information, and I 
have looked in vain for analyses of any such seeds growing in 
warm climates. 

The cake now described has been tried for feeding cattle, and 1 
am given to understand that the results have been very satisfactory. 
It appears, also, that it can be imported into this country with profit 
when freights are low. It is doubtful, however, whether it could 
be made an article of regular import; but in such seasons as the 
last, ‘when tlie crops are aeficlent and artificial foods high in price, 
it may prove a valuable and useful addition to the list of substances 
on which the farmer may fall back. 


II. — ON A MARL OF UNUSUAL COMPOSITION. 

Marl is a name applied to a white highly-divided substance 
usually found deposited in hollow places in valleys and the bottom 
of stagnant waters, where it is produced partly by the mechanical 
action of water carrying with it the clay and carbonate of lime 
from higher districts, and partly from the deposition of a quantity 
of the latter substance which has been held in solution in the water. 
Hence the composition of marls is extremely variable ; in lime- 
stone and chalk districts they consist almost entirely of carbonate 
of lime, while in others this substance is largely intermixed with 
clay, deposits of marl have been found vniich do not contain 
more than 10 or 12 per cent of carbonate of lime; but I have 
seen no analysis of samples like the one now in question, which 
contains so small a quantity of that substance that it may be said 
to be practically absent. This marl occurs in Glenkindie, in Aber- 
deenshire. It has all the external characters of an ordinary marl, 
is nearly quite white, and very soft and pulverulent in appear- 
ance. 
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Its composition is — 


Water, with a little organic matter, 

13.40 

Alumina, 

19.67 

Peroxide of iron, 

3.81 

Lime, ....... 

0.62 

Magnesia, 

0.38 

Alkalies, 

traces. 

Clilorine, 

0.52 

Soluble silica, 

0.75 

Insoluble siliceous matters, . 

60.63 


99.78 


This substance is therefore essentially a clay. It contains nearly 20 
per cent of alumina, and of the large quantity of water found in the 
analysis the greater part, 8.3 per cent, is in combination with the 
other constituents as in ordinary clays, and is only expelled at a 
red heat. It has been generally supposed that the value of marls 
is to bo attributed to the carbonate of lime they contain, and, if 
that bo the case, this substance would have little manurial value ; 
but when wo come to inquire minutely into the question, we shall 
see good reason to doubt whether this is always the case. It is by 
no moans found that the value of a marl depends on the proportion 
of that substance It contains. On the contrary, there are many 
kinds containing but a small quantity of lime and abundance of 
clay, and usually called clay marls, which give as good or even 
better results on the field than the highly calcareous marls. 
The truth is, that in both cases the action is less a chemical 
than a mechanical one, and the effect is greatly dependent on 
the nature of the soil to which it is applied. In the case of 
this substance, we may expect its effect to be most marked on light 
and sandy soils, to which it will give additional stiffness, and 
supply a quantity of highly divided clay, in the most favourable 
condition for absoi bing and retaining ammonia. In fact, it would 
modify the general composition of tlie soil, and make it more 
capable of absorbing and preserving without loss all the valuable 
constituents of the manure. But without the subsequent use of 
abundance of farmyard manure, it would have comparatively little 
beneficial effect. 

The general subject of the use of m^l and all similar substances 
is one to which comparatively little attention has of late years been 
paid, and most of the observations and experiments made with it 
are of old date and not very minute or precise. Indeed, the ten- 
dency at the present moment is to rely chiefly upon manures, and 
more ^ecially manufactured manures, for the amelioration of the 
soil. Without at all disputing the importance and indispensability 
of these substances, it may be questioned whether we do not too 
much undervalue substances which, like marls of this kind, are 
mainly mechanical agents, and whether there are not many cases 
in which the liberal application of materials which have no 
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value except the cost of cartage, may not often in the long-run 
effect a more permanent improvement of the soil, and enable it to 
be retained at a certain level of productiveness, with a smaller ex- 
penditure of the more costly manures. This, however, is a inatter 
which, taken in its widest aspect, opens up the whole Question of 
the mechanical improvement of the soil, which it would be out of 
place to discuss in detail here. There can be no doubt, however, 
that wherever highly divided substances like this marl are to be 
found, they should be taken advantage of, their composition being 
made the guide to the kind of soil to which they ought to be 
applied. 

[Note. — ^The marls of Scotland would furnish a most interesting sub- 
ject for investigation. The marls existing in the beds of former lakes, 
whose waters tiowed from the greenstone or trap soils, are usually ex- 
ceedingly rich in carbonate of lime. Such marl beds are common in the 
comities of l^ei^th, Fife, and Forfar. The nature of their effects on many 
soils must still be reckoned among the unresolved problems of agricul- 4 
ture. The late Professor Johnston considered that the effects wore 
chiefly mechanical. That the soil is mechanically changed is at oflce 
apparent to the (*ye. It is difficult, however, to understand how the 
mere rendering of the soil loose should totally unfit it for growing cer- 
tain plants. When api)lipd in (luaiititics to the stronger soils of the 
trap, it has a most beneficial action ; but when applied to the weaker 
soils of the Old Ked Haiidstone, or more especially those of the Northern 
Drift, its effecjts are reuiarkable : wheat and oats die before coining into 
ear ; barley grows of a paffish green colour, and the straw is soft; while 
rye is improved in every way. On the other hand, turnips grow free 
from finger-and-toe, but twitch and spurry disappear. — Ed.^ 

III.— ON THE COMPOSITION OF GAS MANURE. 

For several years back a substance has been sold under this 
name, which is obtained by one of the patent processes for the 
puiification of gas, and has been recommended as a cheap source of 
ammonia. It is a dirty greenish-looking damp powder, with a dis- 
tinct smell of gas-tar. Its composition is somewhat variable ; but 
it is chiefly remarkable for tbe large quantity of sulphur it contains, 
which is sometimes so large tliat it bums with a blue flame, and 
evolves abundance of sulphureous vapours. In a sample in which 
the quantity of sulphur was determined, the composition was found 
to be as follows : — 


Water, 

13.17 

Organic matter, 

28.75 

Sulphur, 

36.83 

Iron, 

Sulphate of 

6.08 

9.24 

Allutline salts, 

4.82 

Band, 

1.66 


100.00 

Ammonia, 

4.60 
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The quantity of sulphur in this case was extremely lar^e, and 
it was found to be present partly in combination -mth the 
iron, and partly in the form of a compound called the sulpho- 
cyanide of ammonium. The presence of the latter substance could 
be very easily detected by washing the manure with water, and 
adding a salt of iron to the solution, when the deep blood-red 
colour, which is the characteristic of that compound, is produced. 
I have not met with any sample containing so large a quantity of 
sulphur as this, although it is always present to a greater or less ex« 
tent ; but the number of cases in which it has been directly deter- 
mined is not large, because it is of little importance in a manurial 
point of view. I believe the process by which this substance is 
obtained is by mixing together sulphate of iron with lime or chalk, 
and a small quantity of sawdust, to render it more porous. With 
this mixture the purifiers at the gas-works are filled, and the gas, 
in passing through, leaves behind the ammonia and sulphur it con- 
tains. When the mixture ceases to absorb it is removed and ex- 
posed for some time to the air, when it regains that property and 
can be used again ; and this is repeated until it contains, in some 
cases, a very considerable quantity of ammonia. I have examined 
samples containing as much as six and even seven per cent of that 
substance, or, more correctly speaking, of nitrogen corresponding 
to it ; for part of that element, though stated as ammonia, for con- 
venience in calculating the manurial value, is actually found in the 
form of cyanogen. The greater part of this manure has hitherto 
been used by the manufacturers of superphosphates, who use it as 
a means of obtaining ammonia, when bone-ash and mineral phos- 
phates are employed. I am not aware of any cases in which it has 
been employed alone ; but experiments with it would have a very 
fecial interest dependent on the presence of sulpho-cyanogen. 
That substance is a constituent of mustard, and many other plants 
of the same family to which the turnip, rape, cabbage, &a, belong. 
The peculiar volatile oil, to which the acridity of mustard is due, 
and a similar compound which is the cause of the characteristic 
smell of the turnip, are compounds of a very remarkable kind, and 
contain sulpho-cyanogen. It would be very interesting to ascer- 
tain whether the use of a manure contiuning this substance has any 
efiect in increasing the quantity of volatile oil contained in the 
turnip or not. It can scarcely be expected that the form of com- 
bination in which the nitrogen exists in a manure (provided, of 
course, it be not absolutely available to the platit) can have any 
very marked effect on the produce, but it may affect the quantity 
of volatile oil. Should it do so, however, it would be by no means 
an advantage, but rather the reverse, because it would increase the 
peculiar tumipy taste and smell which it communicates to the milk 
and butter of cows fed on that root. 

TRANS.— JAN. 1861. 2 O 
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Abstbaot of the Acootots of the Highland 
(The detailed Accounts will be submitted, in terms 
Charob. 


1. Balance in the Royal Bank of Scotland at 80th Nov. 1859, £1412 10 1 

2. Medals on hand at do. . . . • - • 31 18 6 

8. Arrears of Subscriptions at do., . . £290 15 0 

Less written off as irrecoverable, • £79 9 0 

Extinguished by Life Compositions, 82 19 0 

^ 178 7 0 


4. Interest on £9500 Heritable Security, . 

5. Dividends on £21,020, Os. 5d. Bank Stock, 

6. Dividends on £6570 Debentures, 

7. Dividend from British Fishery Society, 

8. Progressive Interest on Bank Account, 

9. Annual Subscriptions, 

10. Life Subscriptions, 

11. Subscriptions in aid of Local Competitions, 

12. Chemical Depabtmj.nt— 


£321 7 0 
812 19 8 
270 14 9 
20 0 0 
28 8 11 


1448 10 4 
887 7 0 
933 11 8 
60 0 0 


1. Balance in Royal Bank at 30th Nov. 1859, 

2. Annual Subscriptions, 

8. Progressive Interest on Bank Account, . 

18. Edinburgh Show, 1859— Receipts per Abstract, 

14. Aberdeen Show, 1858— outstanding Entry Money, 


£49 16 2 
152 17 6 
0 8 0 


203 1 8 
8751 0 6 
4 0 6 

/ 



£8910 7 1 
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and Ageicultubal Society, for the Year 1859-60. 
of the Charter, to the General Meeting on 16th January 1861.) 

Disoharob. 

1. Ebtablisbhent Expbnbeb— 

1. Secretary’s Salary, .... ^6500 0 0 

2. Allowance for Heating, Cleaning, Service, &c., 88 6 0 

8. Auditor’s Fee, . . . . 80 0 0 

4. Salary to Editor of Transactions for 9 months, 81 10 0 

6. Clerks’ Salaries, . . . . 167 6 D 

6. Allowance to Cumtor of Machinery, . 10 0 0 

7. Feu-duty, Taxes, Repairs, &c., Albyn Place, 181 1 6 

jeoss 2 5 

2. CHEMI0\L DEPARTMEN'r — 

1 . Chemist’s Salary, .... ^800 0 0 

2. Balance in Royal Bank, 80th Nov. 1860, . 8 1 8 

308 1 8 

8. Veterinary Department — 

1. Allowance to Professor Dick, . . £26 6 0 

2. Medals to Students, . . . 5 12 0 

8. Advertising, . . . . 5 14 0 

87 11 0 

4. Museum — 

1. Feu-duty, Taxes, Repairs, &c., . . £101 11 10 

2. Heating, Cleaning, &c., . . . 7 0 8 

8. Porter’s Wages and Livery, . . 86 7 0 

144 19 6 

6. Premiums— 

1. Premiums for years prior to 1859, . . £77 10 0 

2. Premiums for Rojiorts 1859, . 76 14 0 

8. Premiums for Edinburgh Show, 1859, . 1433 6 6 

4. Premiums for Local Competitions, 1859, . 600 6 0 

2187 16 6 

6, Printing, ....... 169 16 10 

7. Stationery, . , . . . . . 22 0 0 

8. Advertising, . . . . . . . 22 1 6 

9, Postages and Carriages— 

1. Ordinary Postages and Carriages, . . £62 15 7 

2. Postage of Charters and Bye-laws to Members, 15 16 4 

8. Postage of Circulars and Schedules for old trees, 6 7 6 

83 18 5 

10. Miscellaneous Expenditure — 

1. Reports of General Shows published in Trans- 

actions, .... £22 12 0 

2. Cost of Investments ; Recovering Arrears, &c., 23 8 0 

8. Agricultural Education, . . . 13 4 3 

4. Travelling Expenses, . . . 7 16 

5. Meteorological Society Subscription, . 6 0 0 

6. Reporting General Meetings, 8 19 6 

7. Bank Charges and Stamps, 3 1 2 1 (T 

8. Incidental Expenses, 3 7 7 

82 5 8 


11. Edinburgh Show, 1869, — General Expenses per Abstract, . 2198 7 7 

12. Amount carried to permanent fund, and invested, . . 442 17 8 

13. Bcdance in Royal Bank at 80lh Nov. 1860, . . . 1896 19 4 

14 . Medals on hand at Do., . . . . •* , 60 13 0 

16. Arrears of Subscription at Do., . . . . 821 16 0 


£8916 7 1 

Edinburgh, 19f^ December 1860. 

ANTHONY MURRAY, Convener of Piwmce Committee. 
HENRY STEPHENS, Member of Finafu:e Committee 
ARCHB. HORNE, Auditor. 
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, EDiNBiTBaH Show, 1859. 

(The detailed Aooounts will be aubmitted 
Receipts. 


1. Local Subsobiptions— 

1. Contribution by City of Edinburgh, . . £100 0 0 

2. Contribution by Proprietors in County of Edin- 

burgh, ..... 360 7 6 

8. Contribution by Proprietors in County of Had- 

din^on, ..... 872 0 0 

4. Contribution by Proprietors in County of Lin- 
lithgow, . . . . . 86 11 9 

6. Contribution by Proprietors in County of Peebles,* 0 0 0 

0. Contribution by Tenant Farmers in the four 

Counties, . . . . . 26 4 6 

7. Conti ibution by United East Lothian Agricul- , 

tural Society, . . . . 20 0 0 


2, Amount collected in Show- Yard — 


£954 8 9 


1. Drawn at Gates, 

2. Drawn at Trial of Implements, 
8. Farm-servants’ Tickets, 

4. Catalogues and Awards sold, . 

8. Entry-Money— 


£1999 13 11 
63 9 10 
28 7 0 
262 3 0 

2343 18 9 


1. On Stock, 

2. On Implements, 


£67 10 9 
64 17 6 


4. Rent of Stalls in Show-Yard, 

6. Rent of Refreshment Booth, 

6. Banquet — Society’s Surplus on 230 Tickets at Is., 

7. Interest from Royal Bank, 



122 8 8 
260 9 0 
46 0 0 
11 10 0 
23 16 9 



£3761 0 6 


Not yet reported. 
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Abstbact Off Accounts. # 

to tbe General Meeting on 16tli Januazj 1861.) 

Payments. 

1. Paemiums drawn at 80th November 1860^ . . . £1488 6 6 

2. Show-Yakd— 

1. Contractor for fitting up yard, . . £1028 4 6 

2. Permanent Park Gate for Proprietor, . 62 18 2 

8. Restoring surface for Proprietor, . . 20 18 8 

4. Proprietoi 's Agent and Engineer, . . 26 8 0 

6. Payment to Tenant of Field, x>or award, , 92 10 0 

6. Payment to Tenant of Links, per award, . 12 0 0 

7. Bedding for Stock, . . . . 63 11 0 

8. Refreshments for Judges and Committee, . 42 8 0 

9. Colours, £4, 6s. ; Militia Band, £10, 16s., . 16 0 0 

10. Omnibuses for Judges, . . . 2 6 0 

11, Lithogmphed plans of Yard, . . 7 10 0 

1858 8 8 

8. Police Force, . . • . . . . 24 0 0 

4. Travelling Expenses of Judges, Staff, Secretary, Clerks, &c., . 96 6 4 

6, Hotel Bills and Tickets to Banquet for Judges, . . . 127 4 0 

6. Banquet — ^R ent of Hall, Music, &c., . . , . 23 18 0 

7. Printing — 

1. Catalogues, ..... ,£106 11 9 

2. List of Awards, . . . . 20 18 6 

8. Bills and Placards, • . . . 27 18 6 

4. Premium Lists, Certificates, Circulars, 6tc., 56 9 9 

210 18 6 

8. Advertising— 

1. At Railway Stations, . . £20 0 0 

2. In Newspapers, . . • 36 11 6 

66 11 6 

9. Trial op Implements — 

1. Use of Ground and Damage to Crop at Myre> 

side, ..... £99 0 0 

2. Trench-Ploughing and preparing ground there, 7 9 0 

3. Labourers’ wages and damage to wheat in 

thrashing, at Myreside, . . . 20 0 0 

4. Damage to Crop, by trial of Reaping Machines 

at Liberton Mains, . • . 22 16 0 

6. Refrosbmonts to workmen at Liberton Mains, 8 0 0 

6. J. & P. Cameron for Cartage of Implements, 26 15 0 

7. Cabs to Trials for Judges, . . . 6 16 0 

8. Chaplin & Co., for use of Steam Engine, 1 0 0 " 

9. Mangold Wurzel for Root-Cutters, . • , 1 16 0 


187 10 0 

10. Postage Account, . . . . . 26 11 6 

11. Clerks, . . . . . . . 80 4 6 

12. Assistants, Porters, and Labourers, . 86 10 6 

18. Stationeiy and Mif^llaneous Expenditure, . . ' 17 4 11 

14, Local Cofiectoris Commission on Linlithgow Contribution, . 10 0 0 

15. Balance, ........ 110 6 6 


£8761 0 6 


Edinburgh, l^th Dec, 1860. 


ARCHD. HORNE, Auditor, 



516 


State of the Funds of The Highland and AGraouLTUBAL Society, 
At Novemher 1860. 


I, IlSfVBSTMENTB— 

1. Heritable Bond, .... 

2. Bank Stocks, present value, 

8. Kailway Debentures, 

4. Glasgow Water Corporation Debenture, 

5. Ten Shares, or £600, of the British Fishery, 


£9,600 0 0 
21,026 0 6 
4,670 0 0 
2,000 0 0 
200 0 0 


IL Heritable Property per Valuation, . 

III. Fluctuating Balances— 

1. Balances in Hoyal Bank, 

2. Medals on hand, 

8. Arrears considered recoverable, 


£37,296 0 6 
. £7,487 18 6 


£1,899 1 0 
50 18 0 
238 8 6 

2,188 2 6 


£46,972 1 4 


Abstract of the Accounts of the ARGYUi Naval Fund for 1860. 


Charge. 

1, Balance in the Royal Bank 

of Scotland at 80th Nov- 
ember 1869, . . £198 2 11 

2, Interest on £8000 Herit- 

able Security, . . 101 9 7 

3, Dividends on £1700 De- 

benture, . . . 66 8 8 

4, Progressive Interest on 

B^k Account, , . 4 7 7 


£364 8 9 


Disoharob, 

1. Allowance to one Reci- 

pient, . . . £40 0 0 

2. Balance in Royal Bank at 

30th November 1860, 824 8 9 


£864 8 9 
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ON THE DRAINAGE OF SHEEP-FARMS. 
By Jahes Cowan, Glasgow. 
[Premiam~>Tlie Gold Medal.} 


Throughout Scotland there is a great quantity of land still lying 
in a state of nature, which is capable of being brought under tillage 
and profitably improved. There is a still greater amount of land 
which, either from its steep and rugged character, its natural sterility, 
or unfavourable situation, must remain in the state of hill pasture. 
Nor would it be profitable in present circumstances to attempt its 
reclamation, as the breeding and rearing of sheep upon such lands is 
at present, and in all probability will continue to be, a profitable oc- 
cupation, as the demand for feeding-stock is steadily on the increase. 
The more obvious improvements that circumstances admit of being 
applied to this land are shelter and draining. To the latter of these 
improvements I shall confine my remarks in the following report, 
taking a view of the general principles by which the drainage of 
hill pastures ought to be regulated, the most approved mode of 
laying out drains, the depth and width best adapted for different 
soils, the expense of draining a hill farm^ and the returns that may 
be calculated upon. 

The hill pastures of Scotland present an extremely diversified 
aspect, varying from the alpine ruggedness of the West Highlands 
and the bleak moors of Ayrshire, to the soft green hills of the Eng- 
lish border and the meadow-looMng pastures of Eskdale and Upper 
Teviotdale ; while the soils of which the wet land is composed are 
equally varied, and are often lying in such positions, and thrown 
into such forms by the agencies that have combined to produce 
them, as to render general principles difficult of application ; and 
special rules have often to be modified so as to suit particular 
circumstances. 

A reference to the nature of the soil and the plants which it 
bears, must form one of the primary considerations in the practical 
application of any system of drainage^ the form, distance, and sme 
of drains having in all cases to be regulated by the nature of the 
soil to be laid dry, the character of the plants which it bears, the 
position in which it lies, and the connection that it may have with 
the drier grounds by which it is surrounded. Another matter of 
oonsideration*ought to be, what kind of plants it may be requisite 
to retain in the soil ; and what effect draining will have in retaining 
and improving certain varieties, and in deteriorating and wearing 
out others. The knowledge of this must be gain^ by marking 
the effects of draining upon land of similar soil and quality, and 

XRARS.— MABOH 1661. t P 
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some acquaintance with the nature of the plants that are indigenous 
to them. 

Where the soil is entirely composed of a cold stiff clay, lying upon 
a slope or ridge, and producing only the coarser grasses and nghter 
bents, such as flying-bent {Agrostis vulgaris), and wire-bent {Nar- 
dus strictd), which, being yearly drifted off the land by the dry 
winds of spring, thus preventing the accumulation of a more active 
soil — close draining upon this land should never be resorted to, as 
a large proportion of soils of this character, when closely drained 
with open drains, instead of producing plants in greater abundance 
and of a finer quality than those formerly predominating, have by 
this means been rendered more harsh and unpalatable, while some of 
the more succulent plants which it formerly yielded, and which are in 
request during the dry months of spring when other food is scarce, 
often disappear from it altogether. But the case is widely different 
when land, composed of a subsoil of retentive clay, is lying upon a 
comparative level, from which the water does not readily flow off. 
Here the plants are generally of a very different character, being 
composed of strong rush (or Juncus acutijlorus), resembling a cane- 
brake, into which the sheep seldom enter after it has attained to a 
certain height, except by tracks leading straight through to the 
drier ground on either side. Owing to this rank vegetation falling 
down annually and decaying upon the spot, there is a deep covering 
of vegetable remains overlying the subsoil of cold clay. This land 
requires, and improves by, close draining — the sprett diminishes, and 
in some situations, where the soil can be thoroughly dried, it disap- 
pears altogether, its place being occupied by a thick covering of fine 
grass, mixed with white clover (or Trifolium repens), and affording 
pasturage of the best description. 

Bog land, composed of peat-moss or loose loam, is another kind 
of sou that may be closely drained with much advantage. But as 
the rush and sedge (or Carex), which are in much request in the 
diy months of spring, is more succulent and palatable upon this 
soil than upon any other, care must be taken not to over-dry it, and 
so make them decay and wear out of the soil, more especially in 
situations where the surrounding land is mostly dry. A consider- 
able proportion of this land lies in basins, and has been formed by 
the decomposition of aquatic plants, and is often of great depth. 
In numerous instances, the form of what was once a swamp or 
lagoon is distinctly visible : an embankment of sand or boulder 
clay thrown across the valley or glen, had kept in the waters 
for some time, during which mud, sand, and other deposits, 
washed into it from the higher grounds, had formed a bottom, 
where reeds, sedges, and other^uatic plants had flourished and 
decayed. The water issuing from the lower end of the swamp 
appears to have gradually cut through the embankment, forming a 
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water-course, which, when it had wrought itself down to a certain 
level, would be laid comparatively dry ; and the character of the 
plants appears to have changed ^m the flag and reed to that of 
the rush, and other plants common to the softer grounds. When 
properly dried, these again disappear, giving place to the clovers 
and softer grasses. This land possesses elements of great fertility ; 
and, while in numerous instances the plants upon the clay soils have 
been deteriorated in quality, having become coarser and lees feed- 
ing, those upon soils formed by a mixture of peat-moss and mud 
have maintained their place, and retained their feeding qualities un- 
impaired. It is quite obvious that the flat lands in the bottom of many 
of our pastoral vales, and even in not a few of our wider straths, have 
at one time been a chain of lakes. This appearance is stamped 
upon them in characters that cannot be mistaken ; the natural em- 
bankments still remain, through which the bum or water has cut 
its way, leaving the two sides as if they had been riven asunder. 
The land formed in these basins is almost invariably good, and, 
where so situated as to be cultivated as arable land, yields crops of 
a superior description. 

No description of hill land improves more by draining than 
loose mossy soils, where the surface is green ; but the case is 
widely difierent when the soil is composed of solid peat-moss, and 
covered with the usual produce of that deposit, in the shape of 
heather, deer-hair (or Scirpus cceapitoam), draw-moss or cotton- 
grass {Eriophorv/rti .vaginattm), and stool-bent {Agrostis stolon- 
ifera). Some of these form the staple food of the hill-stocks 
during the barren months of spring, and upon which they thrive 
better than any other food at their command at that season ; but 
in almost every instance these plants are deteriorated in quality 
when the moss is dried. Several of them have long and succulent 
roots, which the sheep readily draw out of the wet Iwd ; but when 
once it is laid dry, the roots not only get smaller and drier, but, 
owing to, the moss getting firm from the draining, they cannot be 
pulled up ; and as the best part of the plant is that which is below 
the surface, it is consequently lost. The draining of solid peat- 
moss is in very few cases attended with any advantage^ except in 
some peculiar situations, where there may be stagnant water, or 
where there is a large quantity of sur&ce-water flowing oflF, which 
it may be necessary to prevent from descending upon land of a dif- 
ferent description. 

Thm’e is another variety of wet land that 1 idtall specify— -t^t 
lying at the base, or on the lower slopes of steep hills, and which 
has heen famed by the disintegration and wearing awsy of the 
rocks by ^ atmoe^ere, and wtmed down by the rains to the foot 
of the hills. It u generally along the line of this deposit that 
the water from tiie higher parts of the hill issues forth ; for, wher- 
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ever there is a piece of table-land, or, more especially, where there 
is a flat tract of peat-moss acting as a reservoir, the water from 
this finds its way down through the crevices of the rocks, seldom 
appearing at the surface untfl it either reaches the foot of the 
hill or some superior flat, upon which the washings from the 
upper grounds have been arrested. The land formed by these 
deposits is for the most part good, and, when laid dry, sharp and 
early, and is soon thickly covered with white clover. In general 
it does not require close draining, and the drains only of a medium 
depth ; and this is often all that is attainable, owing to obstruc- 
tions arising from the quantity of stones mixed with the looser 
soil. 

In laying down general principles for the drainage of a sheep- 
farm, a serious error might be committed if special reference was 
not had to both the extent and quality of the dry steep land that 
may be upon it. Where there is a large proportion of dry hard 
ground, whether covered with heather, or green lea-land overrun 
with moss and coarse grass, and upon which the growth is late in 
spring, the wet land should never be so thoroughly dried as 
upon farms where there is either a wider extent of deep and damp 
soil, or where the lea-land is good and sharp, the plants finer, and 
the growth comparatively early. The reasons for this will be suffi- 
ciently obvious, upon taking a direct look at the situation of such 
a farm during the spring months, or during a continued drought in 
summer. The heather is then out of season, and the bare lea-ground 
either not sprung up or withered by the drought. At these times, 
plants that are soft and succulent are in much request, and eagerly 
sought after by the sheep and to retain them in the soil upon a 
dry farm is of the utmost consequence. Now, when every moist 
spot is laid thoroughly dry, plants, such as the common rush and 
sedge, with others that draw up from the root, either disappear alto- 
gether, or else get hard and stunted from want of the necessary 
moisture, and the stock sufiers from a want of that pre^ortion of 
softer food which the dry nature of the hill pasture at particular 
seasons renders necessary for their general health. I have seen 
several farms much injured by over-draining, and among others one 
of great extent in Selkirkshire, upon which there is a large pro- 
portion of dry steep land of indifferent quality. Upon th^ farm 
every damp spot where a drain could be made was laid dry, every 
well-strand 1^ into a channel, and the whole regularly cleared out 
and kept running. The consequence was, that in a short time the 
plants suited for spring and times of drought disappeared ; the 
grass upon the clay land became harsher and more unpalatable ; and 
the stock, notwithstanding all the skill and expense put forth for 
their improvement, grew smaHer in bone, and more difficult to keep 
up in condition* 
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There is still another element which should enter into any general 
rules that may be laid down ‘respecting hill-draining, and that is, 
the amount of rainfall in the district. For instance, it would neither 
be wise nor expedient to drain a hill farm situated among the 
Ochils (allowing even that it contained as much wet land) so 
thoroughly as one of the same character lying in the west of 
Argyllshire, or in one of the islands ; nor yet to lay a farm as dry 
upon the lower reaches of the Tweed, the Ettrick, or the Yarrow, as 
one in the more damp districts of Ettrickhead or Eskdalemuir ; for, 
while the latter is frequently deluged with heavy rains, the former 
has only moderate showers ; and where the one may be benefited by 
a dry spring and warm summer, the other may be either withered 
by diy winds, or parched and burnt up by the rays of the sun and 
long-continued drought. Owing to the attraction of the clouds by 
the hills, frequent showers fall out in the higher and damper dis- 
tricts, which either never reach, or else pass lightly over, the lower 
and drier grounds. In a district where the amount of rainfall is 
small, and the soil in general easily affected by drought, there is 
always a greater demand at certain times for the softer plants, the 
produce of damp land, than there is in tracts where a heavy annual 
rainfall may with certainty be calculated upon and where land of 
every description is kept in a damp and softer state, and where more 
drains are required to carry off the water falling within a given 
compass. This principle is so plain, that it would be superfluous to 
insist upon it. 

I have already stated that special rules must be often modified, 
so far as to suit the various forms that the wet land may present, 
and the different positions in which it may be found to Ue. Still, 
in the laying out of drains, certain leading principles must be kept in 
view, and either carried out to their full extent where ample scope 
is afforded for their development, or only so far as circumstances 
will allow when applied to smaller patches often exhibiting a variety 
of aspects both in form and soil There are two different systems 
of laying out drains at present in use, although one of them may be 
said to have been only tried as yet by way of experiment : these 
are, the old method of laying them across the land nearly at a 
right angle to the run of the water • and the newer method of 
straight-up-and-down-hill drains, parallel with the waterfall, and 
upon the same principle as applied to arable land. Drains laid on 
in this manner must be deep, in order to dry the land effectively, 
and, when made deep, must be covered, otherwise^ running straight 
up and down hill, they are right in the line of the sheep tracks, 
and have consequently all to be crossed. Besides this, when the 
drains are of any length, the descent steep, and the soil in any 
degree friable, they are apt to be wrought so deep as to become 
positively dangerous at all times, more especially when stock is 
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lov^ in condition, or to young lambs, and often destroy a considen- 
able qnuitity of luid by the sand and other deposits which they 
throw ont. That deep tile-drains would be the more effectual and 
better mode of drying bog land, either of a mossy or loamy soil, there 
can be no doubt, more especially where it is lying flat, or nearly so, 
and where it is often difficult to get open drains to run, and like- 
wise in situations where the drains must of necessity be short, and 
without sufficient water or declivity to clear themselves. Even 
where a sufficient run can be obtained upon bogs of a rich loam or 
mossy soil, new drains are apt to be filled up by the first winter’s 
frost, which bursts out the soil upon the sides. This falls into the 
bottom as soon as the fresh comes ; and I have often seen drains 
half filled up after the first frost, and having either to be cleaned ont 
anew, or else lose the benefits they were intended to produce. 
There may be upon a high farm many acres of soft bog land, upon 
which deep and closed drains would work the most marked im- 
provement ; but it may be lying in such a situation as renders the 
conveyance of either stones or tiles to it an utter impossibility ; 
while, at the same time, the wet land that lies convenient and 
accessible, may be of such a character, as their application might 
deteriorate instead of improve. Stiff clay land is often over-dried 
with open drains, and the grasses get coarser and wilder ; but the 
case may be widely different with this kind of land when the sub- 
soil is dried with deep drains, and the soil thereby rendered more 
open and porous, admitting the atmosphere, and allowing the rain- 
water to filter through it, so that even an improvement proportion- 
ably equal to that which is effected upon loam and moss soils might 
be exhibited. But for this I have no data, the application of the 
principle to hill land being but in its infancy, and few experiments 
Living been made in order to test its efficacy upon the various soils 
of which the wet laud is composed. 

There is a description of land which I have not mentioned, and to 
which tile-drains might be applied with every chance of success, 
wherever it lies convenient for their adoption ; that is, hard tilly 
soil, having a thin layer of earth or loose moss upon the surface. 
In different parts of the south of Scotland (particularly about the 
water of the Ale in Eoxburghshire) there is a considerable extent 
of this land; and wherever it abounds, the stock are subject to rot ; 
and open drains in numerous instances have failed in diying it, as, 
where laid across the slop^of the land, and cut no deeper than 
through the few inches of soil upon the surface, there is not depth 
of soil to form a drain sufficient to intercept the flow of the water 
which runs along the top of the impervious subsoil. Where the pick 
has been used, tmd the drains laid on up and down hill, the land has 
been dried ; W fhe depth required to rendw them effectual has 
been found too great to allow them to remain as opes drains with- 
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out danger of lotdng stock. Wherever any small patch of land of 
the above description has been tried urith covered tile-drains, the 
most marked improvement has followed. They have dried it thor- 
oughly, and improved the sward, although, &om the limited extent 
to which they have been apph'ed, it is impossible to speak of the 
effects produced upon the health of the stock by diminishing the 
cases of rot. There are pieces of mossy soil resting upon clay, 
and lying either flat or upon a gentle slope, where the dmns may 
be laid up and down hill with advantage, and left open without 
much risk of danger. Being short, the quantity of water which 
th^ collect cannot run them, so deep as to render them dangerous : 
and although they may appear deep at first, yet, when cut trough 
the moss down to the clay, the moss consolidates and contracts so 
much, that in a short time the drains are no deeper than upon other 
soils where they were cut much shallower at first, but where the 
soil does not contract so much upon being laid dry. I have seen 
small patches of wet land of the kind mentioned tried with drains 
2 and 2^ feet deep, and filled from 1 2 to 18 inches with stones, and 
the turf laid on the top, and then filled with earth to the surface. 
They seemed to act well. There are large tracts of wet land, 
throughout hilly districts, lying at the foot of steep hills, where 
abundance of loose stones of all sizes may be had, and which could 
readily be applied to the purpose of filling draina What I have 
observed of this mode of filling them upon hill pastures is too 
limited to draw just conclusions;. and with regard to those that I 
have seen, there has not been time to test their durability. Still I 
have no doubt but that they would answer the end upon pieces of 
good deep land, where short drains are required, and where the stones 
are lying convenient, and almost ready for putting into them. 

I have seen a good deal of hill land drained by this method (up 
and down hill) in Ayrshire, where the drains were made shallow, 
no deeper than they ought to have been if laid on across, but they 
seemed to do little good in a number of places, as, not being of suf- 
ficient depth to draw the water through the layers of the subsoil, 
it ran down the hill between the drains, keeping the land as wet as 
ever, except where thrown into them by some accidental turn or 
slope of the land. From all the examples which I have seen, it 
appears evident that right up-and-do\^-hill drains fail in answering 
the purpose intended, except where they are cut deep — 2 feet at 
least; and when left open at this depth, except upon soils that 
settle down and contract, they are dangerous, and cannot be looked 
upon as a permanent improvement, from their being liable to fill 
up, and consequently requiring to be periodically cleaned out. The 
oost of covered drains, and the practicability of conveying material 
for their construction, must of necessity form an essentim element 
in the question when judging of their comparative merits with 
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open draind. And as they are a permanent improvement as well as 
an expensive one, they ought to be made the subject of a special 
arrangement between landlord and tenant, as no lease of ordinary 
length can be expected to exhaust the improvement, and render a 
renewal of the drains necessary. Tile-drains upon pasture-lands 
are calculated to last longer than upon land under a regular system 
of culture, as they are not subject^ to the same disturbing influ- 
ences, and run less risk of being choked up by earthy matter enter- 
ing the tiles. 

Where tile-drains have been tried upon hill-pastures in the lower 
part of Selkirkshire, and where they have been cut 2^ and 3 feet 
deep, and 30 or 36 feet apart, the expense has varied from £3 to 
£3, 7s. 6d. per acre, independent of the expense of bringing for- 
ward the tiles, which will vary according to distance and readiness 
of access to the land. Upon other situations, where the use of the 
pick is seldom required to gain the requisite depth, the expense 
would be considerably diminished. The cost of draining an acre of the 
same land with open drains, in the ordinary way, and allowing the 
same measurement per acre as where drained with tile, would be 
5s. 7d. per acre. These would require to be renewed every six or 
seven years, upon land of the description already mentioned, as 
suitable for closed drains. But the difference between the systems 
must not be altogether confined to the matter of outlay, nor yet to 
the comparative penpanence of the improvement, although these 
must be held as important considerations in the matter. The view 
of the nature and extent of the improvement by closed drains 
must likewise be examined and taken into account ; and it is here 
that the more obvious advantages are first seen. The land is 
thoroughly dried by the one system, which it never is by the other; 
while the pasture is both superior in quality and more abundant, 
and springs earlier, which is of great consequence to a hill farm. 
Besides, there is a very considerable saving of land by having the 
drains closed; and this of itself is of some importance upon a piece 
of low land, such as is most likely to be dried with closed drains, 
and which, lying upon the lower part of the farm, is available to the 
stock at all times, and in all states of the weather. 

Apart altogether from any of these considerations, there is only 
a very small proportion of the sheep-pastures in a mountainous 
district that is available for draining witli closed draina The great 
proportion of the wet land must be dried with open drains. 
Although there are drains upon the greater proportion of the hill- 
pastures of Scotland, yet it can neither be said that they are all 
drained, nor that the drains laid on are upon the most approved 
principles. It does not much exceed seventy or eighty years since 
draining was practised to any extent in the south of Scotland, 
and was at first confined to a few drains laid on at a steep incline 



DRAINAGE OF SHE£P*FABMS. 


525 


upon some of the larger tracts of wet lani The remains of a con- 
siderable number of these early drains present a curious appearance. 
Being generally made of considerable length, and far between, when 
a spate or thaw came, they collected an immense quantity of water, 
which, aided by the descent given to it, formed, wherever the 
ground was loose and friable, an immense ditch, almost impassable 
to the stock at times, and altogether so when flooded with water 
or filled with snow. Great quantities of sand and other debris 
were carried down to the flatter grounds, spreading over them far 
and wide. Not a few of these ^’ains remain to the present day 
as dry hollows. The water being diverted from them into others, 
and their sides having fallen in, and, in some instances, cut 
down and sloped, they are now grown over with grass, and have 
ceased to be dangerous. Others again, where set more straight 
down hill, and where the quality of the soil was different, still 
remain as deep ravines, cut down in some places to the rock through 
the various superincumbent layers of sand and boulder clay. The 
first improvement upon this system was the laying on of an addi- 
tional number of drains upon the same plan. Tlis helped to relieve 
the first-formed ones of a part of the water that would otherwise 
have flowed into them, and to a certain extent dried the land. But 
owing to their not being laid right across the run of the water, a 
great proportion of it ran down the slopes parallel with them, and 
consequently the character of the land was in many places little 
changed. Upon a number of farms in the border counties, where 
hill-draining was at that time practised to a considerable extent, 
and which have been drained of late years upon a different prin- 
ciple, the old drains are crossed in some places nearly at right 
angles by the new drains. It is not absolutely requisite in every 
case to make drains run at right angles to the stream into which 
they are to be emptied. It is sufficient that the principle of 
making them so as directly to intercept the run of the water is 
kept in view, and to keep them so level as to prevent their 
wearing into deep gorges and becoming dangerous. But, as I 
have already stated, general rules must be modified to suit the 
peculiar position of the land: for in one place a large tract of bog 
land may be found lying on a gentle slope, and so uniform in sur- 
face, that the drains can be Md off at equal distances, or at such 
intervals as may be judged requisite, and made to run at right 
angles to the stream into which they are made to enter ; while in 
another place, not far (Ustant, a tract of wet land may he broken 
up, with inequalities of such magnitude, either caused by the pro- 
truding of the rock, or by ridges of boulder clay, that each parti- 
cular division, caus^ by these obstructions, has to b^ drained in 
a different manner, accord^g to the. form which it has assumed 
and the outlet that is availifole for leading off the wat^ that is to 
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be collected; and wherever there are small patches of wet land 
interspersed among the drier grounds — wet hollows, or slacks, as 
they are called— the drams upon each particular spot must be hud 
on so as to suit the particular shape of the patch, and the general 
inclination of the land. 

As a general rule, long drains are an advantage where the land 
will admit of their Wng formed, as the increased quantity of water 
which they collect causes a constant run, which keeps them clean, 
and free of obstructions. But, on the other hand, to lead the drain- 
age of a considerable tract of wet land all into one main drain, as it 
may be caUed, when other outlets are available, is not to be com- 
mended, as it is apt either to be rendered dangerous by being too 
much enlarged, both in width and depth, or else at any turn, or 
where lying flat, to be filled up with sand and other accumulations, 
whereby it is rendered inadequate to contain the water, Vhich ovejv 
flows and spreads over the land on either side, and damaging it to 
an extent that is often rather serious ; while the sand and mud thus 
thrown out raise plants that are very soft and unhealthy for stock, 
ready to induce liver disease, and consequently rot. Various in- 
stances of this may be seen upon a number of hill farms in the south 
of Scotland, and it is oftentimes very difficult to avoid it where the 
burn or stream- into which the drainage of a certain tract has to be 
conducted is at some distance, and where the peculiar configuration 
of the land renders the conveying of the water to it by one drain a 
matter of necessity. Where land is lying level, or comparatively 
flat, it is. requisite, in order to insure a run, to give the drains as 
much declivity as possible, as upon flat land the descent of the water 
is not always in one direction, as upon the slopes, and therefore does 
not require the drains to be laid so directly across in order to inter- 
cept it, and prevent it from running parallel with them I'here are 
tracts of wet land to be met with in various quarters, so level that 
it is veiy difficult to get open drains to run, unless such a quantity 
of watm: is collected into them as forces a current by its own gravity ; 
and it is almost impossible to keep the shorter drains, and those that 
collect only a small quantity of water, in such a state as to render 
them in any degree effective. As already stated, these are spots 
where closed drains would be the more efficient, but oftentimes such 
tracts lie so far out of the way as to render the conveyance of 
material (independent of expenses) almost an impossibility. 

The size of drains ought to vary according to the nature of the 
soil and the effects which draining produces upon it As a general 
role, new drains should never be made wide except upon soft soils 
where the sides are iq)t to come together, as at each successive 
renewal, a having to be cut from either side, they are ready to 
get too wide, particnlwly upon stiff clay land, where, after a series 
of cleanings, wey sometimes assume more the appearance of a ditch 
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than a common drain. Another general rule, where there is not a 
great flow of water, is to keep them narrow at bottom, as they are 
more sure to be kept free of obstructions by the run of water being 
contracted. Where the soil is loose and friable, and ready to be 
worn down by the more rapid "flow of the water, a greater breadth 
is necessary. On stiff clay and tilly land, 20 and 22 inches wide at 
top, 8 inches at bottom, and 14 or 15 inches deep, is sufficient size 
for a new drain. Upon hard tilly land, with only a few inches of 
soft soil upon the top, it is not possible to get to this depth without 
the use of a pick, but it would pay to use it, as, wherever there is 
much of this land lying in a wet state, rot is sure to prevail. On 
looser soil, and land of a soft spongy nature, a greater breadth is 
required, as the sides are more liable to close in, and from 24 to 28, 
and in some places 30 inches, is requisite ; and on mossy land, 18 
or 20 inches deep, as the soil, when properly dried, sinks down 
rapidly — in some instances to half the depth of the drain — a pro- 
portionate breadth at bottom will be required where there is a good 
run of water. 

The breadth between drains, as well as their dimensions, has to 
be regulated by the nature of the soil, and the extent to which it is 
desirable to have it dried ; even upon farms where there is a large 
extent of bog land, and which it may be difficult to overdry, it is 
not commendable to have too much land of one kind. There is no 
difficulty in laying good bog land comparatively dry ; where it lies 
in a favourable situation for draining, with the soil inclining to 
moss, it may be all made lea-ground ; but it is seldom advantageous 
to do so, as it is upon this land that the greatest quantity of succu- 
lent plants, suitable for spring and times of drought, are to be found, 
and the maintaining a proportion of land in a state suitable for re- 
tting them, ought to be carefully studied when the question of 
distance is taken into consideration. Upon stiff clay and tilly soils, 
the drains may be laid on from 30 to 60 feet apart, and upon dry 
benty ridges, and clay lands producing dry harsh plants, they may 
be laid on between 60 and 100 feet apart, as the collecting of the 
fleet, or merely surface water, is all the improvement that open 
^drains can effect upon them. On loose loam and mossy soils, ex- 
cept where lying flat, they ought in general to be wider than upon 
the stiff clay and tilly lands. Regrfkrity can be made applicable 
only to such situations as afford full scope for laying on drains at 
such distances as may seem the most suitable ; but, in a variety of 
situations, the formation of the land, and the manner in which the 
water rises to the surface, owing to inequalities or other causes, hiw 
to be the guide in the matter. In some districts, and upon indivi- 
dual farms everywhere, the rules to be followed are often quite arbi- 
tra^, and may be suitable no farther than to the particul^ spot to 
which they were first applied. 
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The time that open drains upon hill farms will run before requir- 
ing to be renewed will always vary accsording to the soil through 
which they are cut, the quantity of water they receive, the declivity 
given them, and the agencies in operation for obstructing and filling 
5iem up. The sides of drains in loose and mossy soil are ready to 
swell out with frost, and large^ quantities of soil fall in when a 
thaw comes ; and where the run of water is small, and unable to 
clear the bottom, the deposit becomes firm and consolidated by the 
roots of plants that fix themselves into it, and the drains are in a 
manner rendered ineflScient within a short time after their first for- 
mation. Some farmers clean out the bottom of new drains upon 
this land after they have stood the first winter, during which the 
frost has the greatest effect upon them. This is done at a trifling 
expense, and saves a more thorough cleaning out within a few years 
afterwards. Upon tilly and some kinds of clay land, they are ready 
to be filled up with what is called flying bent, and it would pay to 
go over drains, thus filled, every season, and throw it out, where 
the run of water has not been strong enough to carry it off, as by 
obstructing the run, and detaining all the mud that is carried down, 
it soon becomes a firm sod, throwing the water out of the channel 
altogether. Moles are perhaps the busiest agents in the filling up 
of drains, and the readiest in diverting the water out of them, and 
spreading it over the surface. The question regarding the utility of 
catching moles upon hill land has been often discussed, and is rather 
a vexed one. There is not the smallest doubt but what they im- 
prove lea-land, by rendering it more loose and porous for the atmos- 
phere to penetrate, besides the top-dressing which it receives from 
the earth which they throw out, and they do the same upon bog 
land when it is laid sufiiciently dry for them to enter it ; but, on the 
other hand, that they fill up and injure drains, is plain to the most 
ordinary observer. I will only venture to remark upon the question, 
that I consider they do more good than injury upon the most of hill 
farms, and th|it the catching of them has been a loss rather than an 
advantage. 

The expense of draining a hill farm with open drains must be 
proportionate to the amount of wet land, and the extent to which it 
is desirable to have it laid dry, and will be influenced, to a certain 
degree, by the nature of the soil rendering their formation difficult 
or otherwise. As examples, I shall specify several farms, varjdng 
in character and situated in different localities, giving their extent 
as far as known, the exact number of sheep which they maintain, 
and the number of roods of drain that were required to lay them 
dry. I may explain that the rood by which open drains are com- 
monly measured in the south of Scotland is 6 yards or 18 feet, and 
the price paid per 100 roods has ranged of late years from 6s. fid. to 
7a and 8s., according to the extent ^ new drains formed, and the 
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nature of the soil in particular places ; and on account of the rise in 
the price of labour, the latter sum is now more generally paid. 
Where a pick requires to be used the price is higher — 9& and up- 
wards. A flat-lying farm in Roxburghshire, containing 839 acres of 
land — a large proportion of which was wet — and keeping 540 sheep, 
and upon which rot was at one time very prevalent, was dried with 
13,000 roods of drain. The expense was 7s. 6d. per 100 roods, or 
about £50. This farm was greatly improved by a thorough drain- 
ing, and the stock, from being among the worst in the district, im- 
proved so much in a few years as frequently to stand at the top of 
the prize-lists at the local competitions; and the profits by the 
diminution of rot alone, would, in some seasons, amount to the value 
of from one-half to the whole of the outlay upon the drains, calcu- 
lating fix)m the average loss of several years previous to the drain- 
age. Another farm in the same county, having a considerable pro- 
portion of dry pasture, extending to 1 371 acres, and 1 080 sheep, 
was drained upon the entry of a new tenant with 12,000 roods, 
which cost from £45 to £48. A large grassy farm in Dumfriesshire, 
which grazes 1500 sheep, was lately drained with 33,000 roods, 
which, at 8s. per 100, cost 132. I may instance another farm in 
Selkirkshire, extending to 1700 acres, and grazing 900 sheep, and 
where the land is mostly steep and dry — the wet land lying in small 
patches. This farm is drained with 6500 roods of drain. These 
were all renewed, and some additional new ones laid on some years 
ago, when labour was cheaper than it is now, at 6a 6d. per 100, or 
^21, 2a in whole. I shall instance only one more — a large farm 
in the district of Cowal, Argyllshire, where the general character of 
the land is steep and rocky, with the wet land lying along the bottom 
of the glens, and consisting for the most part of a mixture of moss 
and the washings-down of the rocks. The holding is 3000 sheep, 
and it was drained with 1 8,000 roods of drain, at an expense of 
from ^80 to £ 84 . The improvement upon the land was very 
apparent ; — the strong rush nearly disappeared from the bottom of 
the glens, which became covered with fine grass and white clover. The 
stock upon this farm were reduced in numbers after it was drained, 
in order to improve their quality, as it was considered to have been 
overstocked in the hands of previous tenants. The stock did greatly 
improve in bone and condition ; bift there was no diminution of 
braxy and louping-ill, to which they were formerly subject. 

I may mention, that upon none of the fimns specified, with the 
exception of the one in Argyllshire, were the 4nws entirely new 
when the measurement was taken which I have noted. The old 
ones were subjected to a complete renewal, altered where necessary, 
and new ones laid on upon places not previously drained, or only 
partially so. 

As introduction and extension of draining, particularly in 
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the south of Scotland, has been gradual, it is almost impossible 
to estimate the profits derived from it ; and even in the north, 
where a number of hill fiums have been lately drained which 
were previously lying in a state of nature, it is equally difficidt, 
owing to the way that accounts are kept, to obtain anything like 
correct data, or even to arrive at an approximatiop. I niay 
first observe that, in the south of Scotland at least, ^ holding 
of stock has not been increased by the drainage of tite land, I do 
not mean to say that there may not be particular farms, and parts of 
a farm, which now graze more stock then they did previous to being 
drained Flat lying tracts, mostly composed of wet land, have un- 
doubtedly kept more stock since they were thus improved ; while, 
on the other hand, upon farms where there is a large proportion of 
dry ground, no additional stock has been kept, for, if ^e bog laud 
has been improved by draining, the lea-ground has been rapidly 
deteriorating at the same time. But as the causes of this do not 
lie within the scope of this report, I will not enter into them ; merely 
stating that, taldng the pastoral districts in ^neral, the profits 
derived from hiU draining must be confined to what is derived from 
the superior quality and sounder hecAth of stock, and not from any 
additional number that the land has maintained owing to the im- 
provement ; and it must be particularly noted, that the Cheviot 
breed of sheep immediately followed the draining of the land in the 
border counties. Without drainage a stock of Cheviot sheep could 
not have been kept upon large tracts which they now occupy ; 
neither could the improvements both in form and quality of wool, 
which have been m^e upon the breed of late years, have been 
carried out Both the figure of sheep and the quality of their wool 
are largely affected by soil and climate. The very same breed of 
sheep, when pastured upon dry land, will carry a fleece of much finer 
quality than their neighbours who may occupy wet undrained pas- 
tures. Altitude and exposure have much the same effect ; for, where 
the stock upon the lower part of a bill farm will have close equal 
coats of wool, the fleeces of those upon the higher and more exposed 
portions, although bred from the same rams, will be more open and 
coarse, exhibiting a greater amount of inequality — being short on the 
fore-quarter, and long and coarse on the breech ; and it may be re- 
marked that, where this appearance is exhibited in the fleecy the 
same change takes place in the form of the sheep — they are light iu 
the fore-quarters and wedge-shaped. 

The changes wrought upon a stock by such on improvement as 
draining are more gradual, and not so strcmgly marked at first as the 
improvement upon a crop by the thorough di^g of arable Umd. It 
is some time before the character of the land changes, the coarser 
plants diminish, and the finer grasses obtain the mastery. The im- 
provement is progressive for several years, and the earliw nod more 
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marked changes in the condition of the stock is their greater free- 
dom from certain diseases, the improved quality of the lambs, and 
the superior urintering of the hoggs. The diminishing of rot is 
perhaps the more obvious result of draining as affecting the health 
of a stock. The annual loss in some districts, and upon particular 
farms, from this cause alone, used at one time to be very great ; and 
this was apt to be greatly increased, either upon the recurrence of a 
severe season, or a mild open winter, during which there was a soft 
and unwholesome growth. So severe were the losses incurred, and 
so bad the character which the stock had obtained in the markets, 
that it was found difficult to get tenants to enter upon a regular 
lease. Upon this point I shall quote the opinion of a stock farmer 
in Boxburghshire, who has had extensive experience in the draining 
of hill land, and who is well acquainted with the effects which it has 
produced upon different soils, and in different parts of the country. 
He says, “ It is doubtful if any disease has become less prevalent 
since the introduction of hill-dnuning, except rot and poverty (by 
poverty is meant leanness, low condition). There were two kinds 
of land where the stock were very liable to rot. One kind, strong 
spretty rich bogs, on moss and black loam, such as a great part of 
^kdaiemuir, where some of the best farms were so notorious for 
rot, that no tenant could be found to take them , one or more of them 
actually lay for some time without a regular tenant, and the whole 
district was notorious for producing the worst proving stock in the 
south of Scotland. Since it was drained it keeps the best, and this 
independently of its being at present very well fanned However, I 
do not mean to say that there are now no unsound sheep in Eskdale- 
muir, but they are now no worse than in the surrounding districts, 
and there are no heavier sheep — indeed, few so heavy — ^in the south 
of Scotland.” 

I may observe that, in seasons when rot is generally prevalent 
over a (Strict, and when the constitution of stock has b^ severely 
tried, there is a still greater loss upon those farms that were pecu- 
liarly liable to it before being drained. In regard to febrile dis- 
eases, such as louping-ill and braxy, I would say that draining has 
not ffiminished them ; and as far as my information leads backward, 
or my own observation extends, sturdy (or water in tihe head) has 
not been much influenced by it. 

The improvement in the quality of the lambs upon the wet lands, 
that took place after they were drived, went £ar to insure the better 
wintering of the hoggs, as they were in better order at the b^inning 
of winter, and with a constitution better fitted to' stand the rigours 
of that season. It is wdl known that hoggs winter best upon dry 
land ; and before the general draining of the land in the south of 
Scotland, the hoggs were wintered by themselves upon the driest and 
soundest part of the farm, as it was then considered that th^ could 
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not be brought through in anytl|iDg like fair order upon the more 
cold and wet tracts. Every one conversant with hill stock must 
have observed that whenever hoggs get low in condition in spring, 
they invariably seek after damp places, and acquire a relish for the 
soft plants that are indigenous to such land Their liver gets 
diseased, and the desire for this food becomes a constitutional 
necessity, the consequence of which is a diarrhoea, which either carries 
them off in a short time, or, should they get over it that season, they 
are sure to be permanently injured, and the diarrhoea will be sure 
to affect them about the same time the following season. This 
used to be a prevailing complaint among hoggs before the general 
draining of ttie land, and was the means of carrying off great num- 
bers, as, whenever their condition was reduced to a certain point, 
and the weather unfavourable, they gave way rapidly. In most 
instances, lean hoggs can be brought through more surely upon dry 
than upon wet lands. 

The returns from a sheep-farm vary so much according to the 
character of the season^ independent of market prices, that an ap- 
proximate estimate is the utmost that can be arrived at I have 
instanced one farm in Roxburghshire, where the saving, owing to 
the diminution of rot, would amoimt in some seasons to nearly the 
original outlay upon drains. And I am confident that, in the 
other districts where this disease was extensively prevalent, the 
saving would annually amount to a great deal more, besides the 
higher character, and higher prices which the stock now command 
in the market; and the additional profits derived from a finer 
breed of sheep, possessing more perfect symmetry of form, and 
carrying a superior fleece of wool. On the other hand, it is obvious 
to the most ordinary observer that, in the south of Scotland at 
least, certain descriptions of land have been made worse by over- 
draining — more especially the stiff clay soils. Although I am 
deeply impressed with the belief that there have been other 
agencies at work in the producing of this deterioration, yet, at 
the same time, it is quite apparent that large tracts of bog land 
have become coarser and wilder in character, where they have 
been closely drained, and the drains regularly cleaned out and kept 
running. 



ON FATTENING STOCK. 


By William Horn, Brome Hall, Norfolk. 

[Premium — The Medium Gold Medal.] 

The high price of beef and mutton of late has induced the farmer 
to find out the most profitable food for fattening stock, in conjunction 
with the produce of the farm. Agriculturists are too often satisfied 
with vague and loose statements as to what is most desirable to be 
used. By desire of my employer, I undei*took, and carried out, the 
following experiments, in order to test what is most profitable to be 
consumed in addition to roots and hay, and I now^ake the liberty 
to lay the result before the Society. 

The experiments were commenced on the 10th December 1858, 
and concluded on the 10th April 1859, with 7 lots of Cotswold 
hoggs, which were equally divided into pens of 8 each. They were 
bred on the farm, and, previous to this time, all fed alike. Owing to 
circumstances, they did not reach the weight these sheep generally 
attain. They were weighed on a live-stock weighing-machine when 
put up, and every month during the progress of the experiment. For 
the first month they were fed on cut swedes thrice a-day under cover, 
in a well-ventilated shed ; the second month, on mangold and swedes 
mixed, in order to prevent the former scouring them ; for the two 
last months, on mangolds alone, with 1 lb. of meadow-hay each per 
day, which they had throughout, with the following in addition: 
Oil-cake was taken as the standard money-value. The pen fed on it 
had three-quarters of a pound each ; and each pen had value to the 
same amount of the other stuffs, which was procured of as good 
quality as could be found in the market. The following rates were 
paid: Oil-cake, «fl0, 10s. per ton; rape-cake, £0, 10s.; cotton- 
cake, £6, 10s.; locust or carob beans, £6, 30s.; pease, .^9, 10s. ; 
linseed, £13; bruised barley, £S, For result, see Table. It was 
found that each lot consumed nearly 120 lb. of roots and 8 lb. of 
meadow-hay a-day. 


No. 

AitiirfciAL Food. 

No. 

in e.*ieh 
Pen. 

Live 
Weight, 
Dec, 10. 

Live 
Gain, 
Jan, 10. 

Live 
Gain, 
Feb. 10. 

Live 
Gain, 
Mar. 10. 

Live 
Gain, 
Ap. 10. 

Live 

Weight. 

Total 

Gain. 

1. 

Rape-cake, 

8 

876 

74 

96 

92 

97 

1236 

859 

2. 

Cotton-cake, 

8 

890 

62 

84 

89 

90 

1215 

825 

8 . 

Oil-oake, 

8 

884 

89 

108 

112 

104 

1297 

418 

4. 

l^ouate, 

8 

860 

76 

92 

96 

98 

1222 

862 

6 . 

Pease 

8 

890 

81 

98 

108 

90 

1278 

888 

6. 

Linaeed, 

8 

876 

74 

98 

106 

109 

1268 

887 

7. 

Bruised barley,. . . 

8 

894 

84 

91 

87 

85 

1281 

847 
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EEMARES. 

No. 1. Rape-cake , — ^They did not take to it at first, and often left 
it uneaten amongst the cut roots. Throughout they did not eat it 
with relish. The wool seemed dry, which is a sure indication that 

all is not right. ^ 

No. 2. CottoTircake , — ^As will be observed, this lot made least weight 
of any. The cake was eaten with apparent relish, but the appear- 
ance of the sheep was not satisfactory. 

No. 3. Oil’Cake. — This lot went on well all through. Wool soft, 
and every indication of doing well. ^ ^ ^ 

No. 4. Garob Beam , — These were consumed with avidity. The 
sheep went more to bone than fat, and in my previous experience I 
have found these more profitable for store than fattening beasts. 
All kinds of stock relish them — ^horses, cows, or pigs. For brood 
sows, I have found them very good when soaked in water. It is 
worthy of remark that the pen fed on them consumed one-eighth less 
roots than the others : their more bulky nature accounts for this. 

No. 6. Pease . — Went on favourably all along. But the wool 
wanted the oily handle which those fed on oil-cake or linseed had. 

No. 6. Linseedy bruised , — At first they did not relish it, nor 
until it was mixed with some chaff; latterly they went on favourably, 
with every indication of doing well. 

No. 7. Bruised Barley , — This lot went on slowly ; the wool hard 
and dry. It seemed to be too hot for the constitution. 


EXPERIMENT ON FATTENING CATTLE. 

At the same time that the above experiments were going on, six 
bullocks, bred from Ayrshire cows, by a shorthorn bull, were put into 
single boxes. Two were fed on each of the following ; Bruised lin- 
seed, ground wheat and barley in equal parts, and oil-cake ; each 
was mixed with some damped chaff*. For result, see Table. 


No. 

Arttficial Food. 

No 

Live 
Weight, 
Dec. 10 

GaiD, 
Jan. 10. 

Gain, 
Feb. 10. 

Gain, 
Mar. 10. 

Gain, 
Ap. 10 

Live 

Weight 

Total 

Gain. 

1. 

Bruised linseed, . . 

2 

2716 

160 

188 



8434 

718 

2. 

Ground wheat ) 
and barley, . . ( 

2 

2688 

138 

166 

187 

178 

8347 

669* 

8. 

Oil-oake, 

2 

2764 

140 

160 

167 


3891 

687 


The same rule was followed as in feeding the sheep— -oil-cake was 
taken as the money standard ; 6 lb. was allowed each bullock, or 
10 lb. each lot ; the other ingredients to the same value, which I 
may repeat: the price per ton, oil-cake, ^10, 10s. ; wheat and barley 
meal mixed, £%y 16s.; linseed, same a^ before, <£^18. It was found 
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that each bollock consumed 90 lb. of roots, swedes, and mangolds, 
and 6 lb. of meadow-hay daily. Each lot was healthy, and gave 
every indication of doing well; although, on reference to the Table, 
it will be found that linseed produced most weight, and oil-cake 
the least. From close observation during these experiments, I should 
be inclined to give the preference to linseed ground and mixed 
with some bulky substance, such as bran. It gives the best result 
with the cattle, and I have every reason to believe it would have 
done so with the sheep, but they did not relish it alone. These ex- 
periments were undertaken by desire of my employer for our future 
guidance. They received every attention in order to elicit the truth. 


ON BED-WATER IN CATTLE. 

By George Poyskh, V.S., Ashbourne, Derbyshire. 

[Premium — The Gold Medal.] 

Eed- Water, a disease affecting members of the bovine tribe, is 
a convertible term for foul water, black water, &c. It has been 
called by a name which, to the professional man, indicates more of 
its nature, if not its true pathology. This is a compound term, first 
employed by the talented and esteemed lecturer on Cattle Path- 
ology at the Eoyal Veterinary College of London, to designate a 
disease so variously named in different parts and provinces of our 
enipire. 

That hcEmo-alhumen-uria is a very descriptive and comprehen- 
sive term, will, we think, be gleaned from the following remarks : — 

Hmna, the blood ; hsematosine, the colouring matter of the 
blood. 

Albumen j from the Latin albus, white. It is constituetit of the 
blood. 

Uria is from the Greek, denoting the act of urination, and its 
compounds indicate the abnormal action of that function. 

By hamo-alhumen-uria^ we tbeaefore understand a diseased 
flow of urine, in which albumen and bsematosine, in some form or 
other are constituents ; but to make clear the ideas we entertain 
of the pathology of this disease, we consider it necessary to make 
ft di^esslon from our subject into the nature" and formation of 
blood. Blood is a fluid circulating through the animal frame, 
carrying with it the powers of support, secretion, rmtoratioti, re- 
^neration, and heat. It is capable of maintaining in wy media 
m which an animal may be placed a temperature of 99^ Fahren- 
heit Its specific gravity is greater in robust and male, than in 
feeble and mmale animals, by reason of its containing more BoHd 
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matter. It is red in the vertebrated, and colourless in the inverte- 
brated, except in some cases of earthworms. It requires a more 
complex digestive system for its production from vegetable than 
animal food. 

It will be needless for us to trace the process of blood-formation 
beyond the commencement of tlie lacteals. According to the re- 
searches of Professor Goodsir, of Edinburgh, after the chylification 
of the food has occurred, the epithelial covering of the mucous 
membrane of the intestines is removed, by which the looped and 
pointed ends of the lacteals come in direct contact with the chyle 
to be absorbed. This process is doubtless effected in obedience 
to endosmotic laws and capillary attraction. In the lacteals, 
chyle is found to be an opaque, white fluid, containing fatty-matter, 
oil globules, albumen, numerous molecules of granular matter, and 
possessing a saltish taste, and an alkaline reaction. After It has 
passed the mesenteric glands, it appears to possess all the properties 
of blood except colour, and to have become vitalised by its contact 
with those organs— viz., it will clot, separate into its constituents, 
and yield to other tests ; thence it goes direct to the right side of 
the heart, to take its part in the important function of augmenting 
animal life. 

But as Lewes, in his Sea-Side Studies^ very aptly remarks, — 
“ We are erroneously accustomed to consider blood as the final 
stage of food, previous to assimilation. Physiologists trace the 
story of digestion up to this point, and there leave it, as story- 
writers leave their heroes married, thereby indicating that nothing 
more remains to be said. But just as marriage is the beginning 
of a new act in the drama, and the act in which all life culminates, 
so is this blood-formation but the commencement of a new series 
of changes, and these the most important. I think it can be shown 
that the blood itself is not more immediately and directly assimil- 
able than a mutton-chop,'' or a truss of hay, from which it may 
be formed." He adds, “ that in its passage through the walls of its 
vessels, it undergoes specific changes, fitting it for assimilation ; 
without such changes it is not assimilable; blood as blood nourishes 
no tissue, but lies on it like any other foreign substance, which 
must be got rid of by reabsorption into the veins, as when we see 
a vessel ruptured and the blood gets deposited in the parenchyi^a." 

Serum of blood is found to be composed of water, albumen, and 
soluble salts. 

The clot contains fibrine and red and white corpuscles. 

Of water we need not speak. 

Albumen appears to us to be the most important component of 
blood; it is to this substance that serum owes the property of 
coagulating when heated. It is the starting point of all aevelop- 
mentj evolution, and growth. It is the chief constituent of animal 
tissues, especially mtegumeutal and epithelial ones, and the Wis 
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of whole aeries of peculiar organs, especially those that are the 
seat of vital actions. It is the active constituent in the early 
Btages of foetal development, the essential element of corpuscular 
and cell-formation (because it is nearly identified with the contents 
of cells), and the real regenerator of the animal frame. Its origin 
is in the plastic constituents of food ; and it appears to be analogous 
to, if not identical with, vegetable albumen, and convertible into 
fibrine of blood, and fibrine and albumen of flesh. 

The salts of the blood are composed of the carbonates and phos- 
phates of potash and soda, the alkaline earths (lime and magnesia), 
iron (oxidised), and common salt (chloride of sodium). 

These incombustible constituents are of great importance in the 
animal economy. They are acquired by the animal from the food 
it obtains, and it has been proved by repeated experiments of emi- 
nent ph3^siologists that animals, fed on a single or a mixed diet, 
from which these incombustible ingredients had been extracted, 
soon exhibited all the appearances of starvation, and are utterly 
unable to support life. These salts are essential to the processes of 
digestion, assimilation, respiration, and secretion ; and it is by 
their presence that the plastic constituents of the blood receive 
oxygen, and are rendered tributary to the processes of nutrition 
and the production of animal heat. It is on the presence of a 
free alkali, or an alkaline salt in the blood of all animals, that the 
solubility of its fibrine and albumen depends; consequently the 
fitness of blood for the sanguification of the tissues, and the main- 
tenance of all vital phenomena. 

Fibrine is that constituent which causes blood to assume a solid 
form when drawn from the veins of an animal. It makes a mesh 
or network that envelopes the corpuscles in the clot. It is thought 
by some to be a more highly-developed form of albumen — in other 
words, to be albumen elaborated and vitalised, and so to stand next 
for appropriation into the tissues. Its property of settling in a 
solid form has been thought by some to be a vital endowment, and 
by others to be its death, or rigor mortis. While, on tho other 
hand, some have gone so far as to consider it as an effete material, 
which, instead of standing next for appropriation into the tissues, 
is in process of elimination from the system, and that it has reverted 
to the blood from a waste of tissue, or has arisen from its own 
decay. ^ 

Wo confess that to us the latter conclusion appears infinitely 
more plausible. The arguments we find in favour of it are these : 
•—That fibrine is constantly increased by inflammatory actions, 
under many circumstances of exhaustion, weakness, and inanition, 
during the progress of starvation, although in some of the latter 
conditions it seems to have lost some of its density. 

The researches of Messrs Andral and Gavarret into the compa- 
rative physiology of the blood, have shown that an improvement in 
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the breed of animals always tended (cmteris parihis) to increase 
the proportion of coloured blood corpuscles, and to diminish that of 
its fibrine. We also find further indications of the same inverse 
ratio between the amount of fibrine and the perfection of blood in the 
facts, that there is little or no fibrine in the blood of the foetus, none 
in the egg, and less in the blood of carnivora (who feed on it) than 
of the herbivora. We also find from Liebig that fibrine (chemi- 
cally) is albumen to which oxygen has been added, and that it is 
highly probable it may be derived from a waste cS tissue, or an 
oxidation of blood. 

The white corpuscles are supposed to have their origin in the 
epithelial cells, found in the interior of mesenteric glands ; they are 
spherical in shape, have a diameter about the 2500th part of an inch ; 
they have a nucleus containing granular and fatty matters, and 
have a power of changing albumen into plastic or organisable 
lymph. They are compressible, and so can pass through small 
vessels in the first stages of inflammation ; they are more numerous 
in animals whose blood is very nutrient, which may be considered 
as only augmented nutrition. Their ripeness and rupturing, liber- 
ating the nuclei, is supposed to be the origin of the red globules. 
From their affinity for the coats of vessels, to which they are 
often found adhering, they appear to be intimately connectea with 
nutritioa 

Red corpuscles , — It is to these bodies that the blood of all ver- 
tobrated animals owes its colour ; they stand next to albumen and 
the white corpuscles in importance; they are of greater specific 
gravity than any of the other components of the fluid. * 

About 130 parts are found in 1000 of the blood of males, 
and 120 in the same quantity of the blood of females. They may 
be slightly increased or decreased without materially interfering 
with health, but their vitiation is highly injurious. In all mammals, 
except the camel, they resemble in shape a flattened disc ; their 
size in the cow is about 4o00tb part of an inch in diameter ; they 
are smaller in the herbivora than the carnivora, and possess a 
nucleus only during embryonic life. They are composed of globu- 
line, hsematosine, salts of blood and iron, on which latter their 
colour was erroneously supposed to depend, but in hsematoaine is 
found the colouring principle. They appear to be influenced by 
the presence of oxygen and other gases, and are thought by some 
to be the carriers of oxygen into, and carbonic acid gas out of, 
the system; they have a power of absorbing oxygen, and become 
of a bright scarlet colour under its influenca Hence they are 
thought to be mainlj instrumental in the production of animal heat. 

They are easily dissolved by water, yet they remain uninjured in 
the fluid portions of the blood. This seems partly due to the pre« 
sence of saline matter, and partly to that of albumen, for they are 
alike insoluble in a strong solution of salt and a highly albummous 
fluid. 
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We baye shown, in the course of our remarks, that on the saline 
alkalinitj of the blood the solubility of its albumen and fibrine de- 
pends — that in no other medium than a saline albuminous fluid can 
the red corpuscles maintain their integrity and functions — that the 
specific stimulus of cell-growth is a material identical with, or con- 
vertible into, the natural contents of such cell — that the densities of 
fluids are altered hy the quantity of salts. Thus it is that endos- 
motic laws are fulfilled, cell-development effected, nutrition and 
secretion carried on. We see, therefore, that the serum of blood 
constitutes the universal material “Sf growth, not only for the cell- 
development, which constantly advances within these fluids, but 
also for all organic increase within the body ; hence this material 
being directly derived from food, may become impregnated with 
any morbific influence, or an unhealthy digestion, and assimi- 
lation lead to the production of deleterious organic acids. Thus 
from the complex arrangement of the elements of vegetable sub- 
stances, the blood, by its own powers of development, becomes the 
cause of further effects, and generates its own decay. 

And, although we know the blood to be exceedingly jealous of 
the introduction of any substance foreign to its composition, and 
we cannot but admire the contrivances of nature to sustain its 
purity, yet, nevertheless, the annals. of pathology inform us of 
numerous instances and methods in and by which its vitality is 
partially or totally destroyed. We have the absorption of poisons 
fi*om the skin and tissues, or through the lungs, and the poisonous 
and prejudicial effects of aliments, &c. It is easy, thenffore, to 
see how, by the quality of food or abnormal assimilation, the 
baneful effects of substances may be exerted on the blood, to end 
oply in the production of disease. 

Having prefaced our article with some of the leading character- 
istics of blood, we feel that we shall be able to convey a clearer 
notion of the pathology of the disease under consideration. We do 
not think it within the province of this report to recapitulate the 
ideas that have been entertained by various writers. The opinions 
and the means of cure have been very various ; but still a very 
striking coincidence has run through all the accounts we have 
read with regard to the treatment — a fact we shall refer to under 
the head of remedial and preventive measures — that is, the re-* 
commendation of the use of common salt. 

It is to Professor Simonds, of London, that we owe the most en- 
lightened views of the true pathology of the disease. With him, 
we hold that this is a disease of the blood, primarily caused by 
derangement of the stomachs or bowels interfering with the function 
of the liver ; or that this organ is first affected, ceasing to purify 
the blood and secrete a proper and due quantity of bile, thereby 
disturbing the process of assimilation, inducing an altered con- 
dition of the vital fluids giving rise to the separation of its albiH 
men and bsematosine by & kmneys. 
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That the iirine of animals affected with this disease contains 
albumen, and that, too, in large quantities, is shown by boiling, or 
by the addition of nitric acid to it ; either of which processes will 
cause an abundant precipitation of white coagulated matter, well 
known to be albuminous. Its colour is also dependent upon the 
presence of hsematosine and iron, for both can be detected in it. 
Blood as blood is not present, or we should be able to detect its 
fibrine, and, by the microscope, the characteristic red corpuscles ; 
for, as we have stated above, they are capable of maintaining their 
integrity in saline albuminous fluids. 

Post-mortem appearances, so far as our researches have extended, 
have not revealed any injury of the vessels of the kidneys, whereby 
these bodies could escape. The abnormal appearances on examina- 
tion have invariably been an hypertrophied, uilated, and discoloured 
condition of the principal conduits and secerning vessels of the 
gland, plainly indicating that the globules are broken up previ- 
ously to their transudation by the organ. The liver is generally 
engorged and softened, and the whole mucous surface of the 
small intestines present appearances of inflammatory action more 
or less intense* The tissues in the neighbourhood of the kidneys 
and bladder, and, in fact, tlie lining membrane of all the principal 
blood-conduits throughout the body, appear as if coloured by a 
solution of chocolate. Tliis tinge is doubtless caused by the ab- 
normal condition of the blood, followed by an undue stimulating 
effect ; hence it is that in the progress of this affection we find 
the symptoms which increase most in intensity are those which 
indicate the state of the nervous and circulatory systems. 

If this urine be allowed to stand for a day or two, it not only 
exhales a very offensive effluvium of decaying animal matter, but 
deposits a sediment which consists chiefly of the matter derived 
from tissue, epithelial cells, and scales, also crystals of the oxalate 
of lime, and the triple phosphates of the alkalies. 

It is usual for the organic acids introduced into the blood 
through vegetable organisms, as neutral or acid salts, to be as 
completely burned (oxidised) as in a reverberatory furnace; but, to 
effect this process, the presence of a free alkali in the blood is 
essential. And, as alkaline carbonates are known to predominate in 
the blood of herbivora, so ought we to have, in a normal condi- 
tion of the urine, carbonates of the salts of the organic acids. 
Hence it is that Dr Golding Bird has demonstrated that the 
presence of the oxalates in human urine can be clearly traced to 
inal -assimilation ; and ns the channel of egress for the phosphates 
from the blood of herbivora are the bowels, their presence in the 
urine is another proof of organic derangement. 

Symptoms . — The disease of red-water is usually ushered In by 
diarrijcea, which is doubtless an effort of nature to rid herself of an 
irritant, after which the functions of the bowels generally become 
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entirely suspended ; and we are curious to know how far this sus- 
pension of their functions may be the cause of the disorder. But it 
IB seldom, very seldom, that this early symptom of the disease is 
noticed. The skin now gives, or it may have given, for some time 

E ast, indications of a deranged condition of the alimentary tract, 
y a staring unhealthy appearance, and a harsh ungcnial feel. 
The animal separates fronJ the rest of the herd, is often very 
restless, has a haggard expression of countenance, arched bacK, 
and a distended, or lank condition of the abdomen. In no disease 
more than in this do the eyes become so speedily sunken, and 
retracted within their orbits, or the tissues of the body more rapidly 
wasted, giving the animal a very dejected appearance. It is 
highly probable that the animal may be found lying down, as 
there appears an inclination to assume a recumbent position, 
caused doubtless by lumbar sympathy with the derangement of 
the kidneys. 

If we examine a subject of this disease more closely, we find 
a difficulty of breathing, pulse accelerated, artery contracted — 
giving a hard vibratory motion to the pulse — the secretion of 
milk is diminished, or entirely suspended, the act of rumination 
has ceased, the nose dry, and other indications of fever. We gene- 
rally find the bowels constipated, the small portions of dung occa- 
sionally voided, are hard, and coated with mucus ; and the urine 
of the characteristic colour giving tho name to the disease. The 
peculiar pulse, and the increased or morbid sensibility of the ani- 
mal, are caused, we think, by the poisoned blood, by its containing 
more than its due proportion of fibrine, or less of its proper diluent 
the serum, and by its having in this vitiated condition a stimu- 
lating effect on the heart and arteries, analogous to inflammation. 
Hence our great object in treatment is to dilute the blood with a 
saline albuminous fluid. 

As the disease progresses, respiration becomes more and more 
hurried, the pulse quicker, smaller, and of a wiry character ; the 
urine is voided in smaller quantities, and at more frequent inter- 
vals, and urination seems to cause more pain and irritation. The 
urine is blacker in colour, and thicker in consistency ; the animal 
moans, gives other evidence of abdominal pain, and about the 
third or fourth day sinks, vitally exhausted, a victim to the 
malady. « 

Sometimes during the progress of the disease we have seen an 
intense thirst arise; the animal drinks freely, and seems relieved ; 
functional activity is partially re-established, and the affection seems 
to a.ssume a less acute character. 

Under these circumstances we have witnessed rumination again 
partially performed ; the pulsations decrease in frequency (although 
they and the heart still preserve tlio vibratory motion), respira- 
tion is relieved, the bowels slightly or fully respond, the urine 
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becomes thinner, and more free from gritty matter, but still dark 
in colour, its smell less disagreeable, and its alkalinity slightly in- 
creased. Although nature seldom fails (with a little medicinal aid, 
or by good nursing alone) to re-establish a normal condition, she 
may yet succumb, or structural alteration of the kidneys may 
ensue. 

This sub-acute form of the disease may be the primary state of 
things, or it may follow an acuter stage. It has been considered 
by most writers as a distinct affection, requiring different treat-^ 
ment ; but to this we cannot subscribe, as we consider it depen- 
dent upon the same functional inactivity and derangement. Sur- 
rounding circumstances or collateral treatment, may, however, 
have mitigated the severity of its rapid and untoward effects upon 
the system. 

As the liver and its secretion are on all hands allowed to play 
an important part in the digestion of food, the function of the 
bowels, and the purification of the blood, it is only a natural 
conclusion that disease must, even from the first, to some extent 
exist in this organ. But, on the other hand, we have the evi- 
dence that the distinct and unassociated affections of this viscus 
are not followed or accompanied by anything analogous to red- 
water. So are we justified in seeking elsewhere for complications, 
as well as a cause. According to our pathological experience of all 
organs in the body immediately connected with the more impor- 
tant offices, the liver is most tardy in yielding unequivocal indications 
of a derangement of its function. It is therefore in the sub-acute 
form alone of the affection, we have time for a development of the 
evidences of hepatic complications. Now is it, then, that we have 
the visible mucous membranes of a yellow colour; the white, and 
even the coloured proportions of the animaVs skin bear the same 
jaundiced aspect, while the urine will often mark with a yellow 
stain anything white. 

Causes . — The indirect or predisposing causes of this affection 
exist in anything having a dyspeptic tendency, or at all interfering 
with the functions of the chyle-forming viscera, or the production 
of normal blood. 

It seems most prevalent iq the wet and warm weather of spring, 
summer, or autumn. It is most frequently seen in animals that 
are depastured on barren and heathy moors, in woody districts, on 
swampy plains, and cold clayey soils ; also on hilly tracts in which 
low and stunted shrubs, especially the sloe-tree, abound. It may 
be caused by animals browsinff upon the foliage of trees or hedges. 
We have known it to succeed the change from a poor to a luxuriant 
pasture, especially when cold nights and frosty mornings prevail. * 


* The 4iseaee is still generally known in Scotland under the name of ** muir-iU,** s 
term, in fact, which pretty clearly indicates the character of the land where it pre- 

vails. Both wet and dry soils of an inferior description are equally subject to it. 
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On such elevated tracts as above-menjtioned, in hot dry summers, 
we have known it to rage as an epizootic malady, and although 
not a contagious disease, few members of a herd have escaped its 
effects. The dvspeptic tendency of grasses under these circum- 
stances is doubtless the cause. Or it may be that, during the 
wet and warm weather, in which we know this disease to prevail, 
the superabundance of water may cause plants and grasses to be* 
come impregnated with the properties of soils not usually taken as 
their food. We know, from experience, that tubers grown with 
excess of moisture are very liable to a premature decay; also plants 
developed in such a medium may be subject to speedy decomposi- 
tion. Also, the bitter extractive principle of certain grasses, sO 
necessary for the digestion of gummy matters in the intestines of 
herbivora, may, at certain periods, and under certain circumstances, 
be very deficient.’’^ 

Extensive experience has shown that cattle, removed in wet sea- 
sons from high limestone lands to a sandstone soil, almost invari- 
ably contract the disease. It is rarely seen on light marly land, . 
and never seen in cattle that drink the waters of the river Dove, a 
mountain stream arising chiefly from limestone springs, and flowing 
through the romantic Dovedale, well known to Cotton and Walton, 
as it is to most of our modern anglers. 

We have seen it in calves, stirks, steers, and bulls, but most 
frequently in cows. We do not think that it is a disease at all 
connected with pregnancy or parturition. These conditions may 
impoverish the blood, increase the liability to dyspepsia, but in no 
direct manner do they induce it ; for it is a disease quite distinct 
from affections of the uterus ; neither do we think that red-water, 
or hmmo-albumen-uria, is ever the result of iujuries sustained 
during either copulation, pregnancy, or parturition, or indeed under 
any other circumstances; but that it is entirely attributable to 
functional disorder and mal-assimilation. 

Like the red-water of sheep, in which the serous parts of the 
blood, with some of its colouring, are thrown out into th6 abdo- 
minal cavity of the animal, the quality and properties of food rank 
foremost among its causes. What may be the precise condition of 
the viscera, or the food presented to them, giving rise to this ab- 


It no doubt arises from deficiencies in the nutritive qualities of the grasses, which 
are produced by a want of a due supply of those earthy matters that plants require. 
The weakened constitution of the animals is, as might be expected, subjected to a 
severe trial after the birth of the calf ; consequently, the disease in cows gene- 
rally makes its appearance shortly after this period. A good dose of common salt, 
or sulphate of noiagnesia, with a little ginger, a few days after calving, is a preven- 
tive, which should not be lost sight of in all those districts where the disease |urS- 
vails. The fiwt of the disease not being known where the waters aie impregnated 
with carbonate of lime, as stated by the author of this report, is an important one. 
—Ed. 

* The latter supposition is by far the most probable.— Bd. 
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normal state of the blood, in the present state of our knowledge it 
is diflScult to determine ; althougii the symptoms and pathological 
conditions accompanying this disease, such as difficulty of breath- 
ing, wasting of the tissues, engorgement and softening of vascular 
organs, and the disintegration of blood-corpuscles, are consecutive 
to the slow and persistent introduction of an alkali into the blood 
of animals. We do not, in red-water, find the dissolved condition 
of its plastic constituents, or its inability to settle in a solid form, 
but rather an undue amount of fibrine in the blood, and the cha- 
racteristic discoloration of the urine. 

It may be that the oxalates, well known to be the chief saline 
ingredient in wood sorrels, and other plants generally found in 
places where the disease is most prevalent, by excessive admission 
into the blood, begin the work of devastation. 

Oxalates belong to the class of acid salts, and no doubt, like their 
basic acid, possess properties poisonous to aniinal life. ‘ It must be 
remembered that the action of oxalic acid is very peculiar. Ac- 
cording to Christison, unlike the mineral acids, when diluted so as 
to lose its irritaut properties, it still retains its poisonous ones. 
Those who may object to the possibility of oxalic acid being assi- 
milated, will find from our best autliorities that all the organic 
acids are, to a greater or less extent, taken up by the blood, and 
that, by the normal alkalinity of that fluid, they are consumed, and 
thus rendered contributory to tlie production of animal heat. Che- 
mistry also teaches us that, by the addition of an equivalent quan- 
tity of oxygen, in replacement for the hydrogen of sugar, we 
convert that substance into oxalic acid. As, therefore, the prepa- 
ration of saccharine matters in the blood for the process of respira- 
tion depends upon the liver, it may be that it allows, owing to 
functional disorder, the formation of oxalic acid, instead of the pro- 
duction of the necessary hydro-carbons. Although such may be 
the case, we are not aware that oxalic acid, wlien given to animals 
in cases of experiment, in a distinct form, in large or small doses, 
was ever known to produce similar effects to those seen in red- 
water. This, however, may be owing to the resistance of the vis- 
vitcB of animals, or to the absence of that undefinable condition of 
the chyle-forming viscera, which is the starting-point of functional 
disorder and mal-assimilation. Doubtless, the evolution, secretion, 
and growth of animal organism is brought about by the constant 
presence of opposing chemical agencies, presided over by a vital 
formative power ; and it is highly probable that they are those 
most universal, and to us appear to be the basis of all the laws of 
chemical action — vix., an acid and an alkali. As Coleridge says, 
life is not a thing, but an act and process ; '' so are all the 
phenomena above-named but the manifestations of agencies pro- 
ducing the individuation; so a perverted condition of the chemical 
forces causes those manifestations to become abnormal The fibrine 
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of the blood may represent all that is acid in that fluids and the 
albumen all that is alkaline. 

But whatever it be, whether oxalic or gallic acid, or any other 
organic production, or only an alteration in the dynamical condi- 
tion of fluids, or their constituents {katalysis)^ it is something which 
has the effect of altering the due proportion of blood-elements, par- 
tially, if not totally arresting cell-development, destroying the 
correct alkalinity of the blood, interfering with, altering, and 
arresting the secretions and functions of the animal system. 

Preventive Measures, — Vegetable chemistry is a high and 
mysterious science, and although the laboured researches of able 
and gifted investigators in this field have taught us many of the 
essentials of vegetable life, the glimpses which they have obtained 
into its wonderful nature are few and imperfect The precise 
laws of combination observed in the union of inorganic substances 
seem to be in a measure replaced by a force allied to vitality in the 
chemistry of vegetables ; thus, when elementary bodies are united 
in given proportions — the product, which In inorganic chemistry 
would be known — in organic, is totally uncertain. 

But although we have learned how prone the elements of com- 

E lex organic substances are to enter into new combinations, we yet 
now literally nothing of the effects which the new series of com- 
pounds may have on animal life. 

It is, therefore, in a measure useless, in the present state of our 
knowledge, to theorise more on the probable cause of this disease 
and its mode of action ; we shall, we conceive, be fulfilling the pur- 
pose of reports of this nature best by pointing out the measures to 
be taken for preventing or lessening the severity of this disease. 

To lands on which it is frequently occurring, we would apply 
efficient drainage, if required, scour the ditches where noxious 
plants may grow, remove the low shrubs to which we have made 
allusion, and try to alter and improve the quality of the herbage. 
If the grasses are coarse and rank, we would dress them lightly 
with gas lime, a recently-discovered manure, obtainable for a few 
shillings per ton at any gas-works in the United Kingdom. It is 
the anhydrous oxide of calcium, or drv powder of lime, through 
which coal-gas has passed for its purification. Its effects, as well 
as common calcined lime, are very potent upon both grass-lands 
and arable. When applied to gr&ss-land where the herbage is 
rank or sour, both seem to have a great corrective influence ; for 
after their application, cattle will eat with apparent relish what they 
would not previously touch. 

Lime, in some form or other, would appear to be a useful manure 
as a preventive of red-water. 

We shall place no limit or restriction on the use of good farmyard 
manure, for we have never yet seen a case of red- water on land in 
good condition. 
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We wcfuld occasionally cast a lump or two of auick-Urae into 
water-pits, especially on clayey or sandstone soils, and leare, in shel- 
tered spots, rock-salt, of which the cattle might partake at pleasure* 

It is with some confidence that we recommend the adoption of 
plans derivable from the foregoing remarks, being convinced that 
red-water, or hasmo-albumen-uria, is a disease gradually disappear- 
ing before the drainage and cultivation of land. Unlike most 
other diseases, artificim habits and food are not the most fertile 
sources of it, but would rather appear as preventive agents. It is, 
therefore, to efficient drainage and cultivation, more correct know- 
ledge of the use of artificial and natural manures, a more extensive 
acquaintance with the benefits derived by cattle from a mixed or 
condimental diet, that we must look for a mitigation, if not a total 
annihilation, of this disease. 

Remedial Treatment — Under this head of our subject we shall 
allude to the remedy we have before mentioned. The result of 
our gatherings and inquiries, whether from professional or non- 
professional sources, is that no remedy can vie in popularity and 
general adoption with common salt (chloride of sodium) As to the 
use of every other remedial means there seems to be the greatest 
discrepancy of opinion. It was to the universality of this remedy, 
in some form or other, whether as cured herrings, bacon, brine, &c , 
that our attention was first directed. We have tested the efficacy 
of what is 80 generally believed to be a panacea for this disease, 
and we cannot but add — after a varied and extensive use of it — 
our voice to the general approval When judiciously given, com- 
bined with other measures, it becomes a powerful auxiliary in the 
treatment of this and many other diseases We have only to 
refer to Liebig's latest published letters on chemistry to under- 
stand its modus operandi, and become forcibly impressed with 
the vital importance of this substance to the well-being and de- 
velopment of animal life 

If we were to refer to the different modes of treatment that have 
been taught and practised by various writers and authorities on the 
subject, we should be giving details from which we should be un- 
able to deduce any principle to assist our discussion. 

The indications of cure, according to our pathological notions, 
would be these: — ^To correct the condition of the liver, and all 
the chylopoietic viscera, to dilute the blood, replenish its wasted 
constituents, and restore its normal alkalinity; to allay the morbid 
nervous excitability, to foster nature by genial restoratives, such 
as warmth and good nursing; to endeavour to renew the sus- 
pended activity of the skin, and thus relieve the overtaxed kidneys, 
and gradually to replenish the animal's exhausted powers by tonics 
and a liberal diet. 

To follow out the above indications, if called to treat a case, we 
should begin by administering to the animal — 
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E* Chloride of Sodium, 

Aoeteted Lig. Ammonia, 

Aqua, • • • 

Mft. baustus. 


Sir. 

5ir. 

o.ij. 


This we should give with the idea of inducing thirst and reduc- 
ing fever, whereupon we should allow the animal to drink as much 
mucilaginous fltiia, such as al decoction of linseed, as it pleased, 
Bestore warmth by rubbing, clothing, and bandages. 

We should now begin to think of laxative medicine, and we have 
found the following formula very beneficial : — 


E. Calomel, • 

Bbd. Aloea in Sol, . 

Sulphur, 

Sulp. Magnesia, 

Mft haustus. 


5 as. to a dram. 
5viij. 

5ij. 

5xvj. to 5xx. 


well mixed in two or three quarts of gruel (of which salt is a com- 
ponent), and when of a proper temperature, carefully homed into 
the animal. If the extremities and skin of the animal are cold, in 
addition to the rubbing and clothing, about two fluid ounces of 
spirit of nitric ether may be added with advantage to the draught. 
Half the quantity of the above purgative dose may be repeated in 
twelve or twenty-four hours, as it may be deemed necessary, and 
to it may be added, if thought expedient, from thirty to sixty drops 
of croton oil. But it must be remembered in the treatment of tins 
affection, that we have little or none of the watery elements of the 
blood to spare, consequently, we should avoid those purgatives that 
induce fluid evacuations from the bowels ; indeed, in most cases of 
stomach and bowel affections of cattle, bulky evacuations are always 
followed by better effects than watery ones, and therefore, to push 
such purgatives as the sulphate of magnosia and croton oil too far, 
woula be detrimental to our purpose. 

The propriety of bleeding in this disease is a vexed question 
with pathologists. When, however, the animal has a full hard 
pulse, difficulty of breathing, and its condition and other circum- 
stances appear to warrant it, we have seen bleedings, not exceeding 
one or two quarts, followed by beneficial results. While abstract- 
ing blood, keep the hands on the pulse and heart, and on the first 
falter of either, stop the flow : two pr three pints will seldom fail to 
produce it. If you induce syncope or fainting, your patient will 
seldom rally. Bleeding here is not done to reduce any inflamma- 
tory action, but to relieve the circulation of its altered fluid, unload 

S landular congestion, induce lacteal and vefial absorption, thus 
ilute the blood, and be a means of freeing it of some of its im- 

E urities. We have often thought, where it was warranted, that it 
as been the starting-point' of renewed functional action, that it 
has materiallpr assisted the absorption of fluids, the action of the 
bowels, and in turn the clearing of the urine. But the pur- 
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pose of bleeding, and the circumstances which warrant it in this 
disease, should never be lost sight of. There is no doubt that the 
excited state of the nervous system, the circulation, and the heart’s 
action, are due to a want of proportion in the elements of the blood, 
producing a state analogous to inflammation, but, as we see, diflfer- 
ing essentially from it. 

When we think we have pushed our purgatives to a reasonable 
extent, and have yet no response of the bowels, we would recom- 
mend that half-ounce or ounce doses of the sesqui-carbonate of 
ammonia, with a little common salt and ginger, be given every six 
hours in gruel, so as to arouse the functions of the stomach and 
bowels. We have often seen a turpentine emulsion given, and fol- 
lowed by good eflFects. 

R. Oleum Terebintha, . . . . 5 

Decoction of Linseed, .... 0. jj. (2 pints.) 

Mft. haustuB. 

We have given, with very good results in many cases where the 
bowels have responded, but the urine and other symptoms remain- 
ed nearly equal in urgency, the following “Febrifuge” medicine : — 

R. Ext. Belladonna, . . . . - 5 i 

„ Gentinn Radix, . . . . 5 d. 

Spt. Nit. iEther, . . . . . 5ior Siss- 

Ligr. Amon Acet., . . . . 5 ii or iij. 

Mft. baustuB, and mixed with a pint or a quirt of thin gruel, and repeated 
every twelve hours. 

The acetated ligr. ammonia is a good medicine. It is given with 
great benefit in many typhoid and abnormal conditions of the 
blood, and when slightly alkaline, it has the effect of neutralising 
any acetic tendency of that fluid and the bowels. 

Watery, and even spiritous tinctures of belladonna, or hyoscyamns, 
may be given to allay the exhausting, nervous, and vascular irrita- 
tion usually present. 

In discussing the treatment of that phase of the disease, which 
we have called sub-acute, instead of chronic red-water (having 
arisen out of the partial amendment of a severe case, or from 
favourable circumstances in the condition and hygiene of the 
animal having been prevented from ever merging into one), we 
must keep in mind the hepatic complications invariably present. 

After the acute or sub-acute form of the disease has existed for 
three or four days, and sometimes even from the first, we have un- 
equivocal indications of deranged function of the liver, by yellow- 
ness of the skin, and visible mucous membranes, a cordy character 
about the pulse, sometimes the fceces will be clay- coloured, or 
otherwise wanting in their characteristic normal tinge. In these 
cases we would Mister on the right side of the abdomen, over the 
region of the liver (first cutting the hair closely off the skin), with 
the following ointment — 
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R. Ungt. Cantharidin, . . . , , g 

Un^. Mercurialia, . . . , , g i, 

Mft. Ungentum, which rub well on the skin for twenty minutes. 

Give as much of the purgative medicine first recommended as 
may be deemed necessary, and restrict the animal to a light nutri- 
tious diet, with plenty of gruel and mucilaginous drinks. 

The febrifuge medicine may be here given with great advan- 
tage. Rubbings, clothing, and bandages will be necessary, as a 
free action of the skin is always most desirable. Being a great 
emunctory of the body, it is able to relieve the kidneys very exten- 
sively in their office. 

As a rule, bleeding will not be called for, or the period for its 
beneficial adoption will have passed. 

After two or three days the bowels may or may not have re- 
sponded, and the animal may seem but slightly if at all improved, 
the water still very dark, although voided in fair quantities, the 
yellowness of the membranes even more intense, and the depres- 
sion of the animal more and more palpable. We will admit that 
this is a stage of the disease in which we have been apt to despair. 
But we have often given, with the happiest results, the following 
combination : — 

Bt. Iodide Potassium, . , . . . . 5 i. 

Chloride Sodium, . . . . . . 5 i. 

FuIt. Gentian Bad., . . . . . 5 i* 

„ Ginger, . . . . . . 5 i. 

Mft., and administered doily in a quart of ale. 

Feed with a succulent nutritious diet, such as pollard, or bran- 
mash, malt-mash, a little lucerne, clover, or meadow-hay, with 
plenty of mucilaginous fluids for drink. 

The iodide of potassium seems to have a wonderful effect upon 
organic action, wnen functionally or even structurally affected. It 
is given with marked benefit in several diseases of both horses and 
cattle, even when there is great prostration of strength and wasting 
of tissue. 

The salt and gentian correct the condition of the alimentary 
tract, and thence of the blood ; so that the combination is theoreti- 
cally advised, and we know it to be practically beneficial. 

Therapeutists may cavil at the introduction of so-many diuretics 
into our treatment ; but practice has long since clearly demonstrated 
their utility, and the tolerance awarded to them in cattle pathology. 

In penning these remarks, we do not pretend to have exhausted 
the subject, or delineated its true pathology ; but we have endea- 
voured to be concise and intelligible in shoeing what we deem to 
be a more correct conception of this affection. 

If we have borrowed from any unacknowledged sources, we have 
done so unwittingly. 
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ON THE LOSS OF SHEEP IN 1860. 

By Peter Johnstone, Alton, near Moffat; 

[Piemium — The Silver Medal ] 

The summer of 1859 was unusually dry, and often cold at ni^lit, 
with slight frosts, which retarded the growth of grass on high 
lands, so that in autumn sheep stocks were generally not in their 
usual condition. The winter setting in so early as the 25th of 
October with a great fall of snow, followed with severe frost, com- 
pletely stopped vegetation, and injured the grass, more especially 
the growth of the autumn rains. This circumstance must be con- 
sidered as leading to the great loss of sheep which took place 
in the following spring. The snow, in high districts, never alto- 
gether disappeared from the 25th October till the epd of April ; 
and there was little vegetation, even in low land, till the middle 
of May. 

The districts which suffered most were eastward of Dumfries- 
shire, including the eastern part of it, and part of Lanai kshire. 
There was comparatively little loss in blackfaccd sheep in the 
western counties, neither was there any loss of blackfaced sheep 
even in Dumfriesshire, Lanarkshire, nor indeed south of the Forth. 
The districts and farms which suffered most, in the eastern counties, 
are considered the best grass-lands for Cheviot sheep, and where 
they were first introduced, and whence they spread gradually west- 
wards to Dumfriesshire and Lanarkshire. There the loss has also 
been heavy, and where the land is generally more grassy. It was 
01 iginally soft, wet, marshy land, where the drainage of sheepwalks 
first commenced, and made such a marked improvement on the 
pasture and flocks of sheep. When draining sheep-farms first com- 
menced, farmers were very careful in keeping the drains at a good 
distance apart, and also confined them, generally, to the wettest 
and lowest bottom-land, which had a most wonderful effect in im- 
proving the pastures and sheep. But then farmers thought greater 
improvement might still be made by draining, and commenced 
draining the hill-sides, where wet, whether bent or moss land, and 
also laid the drains more closely together The bottom-land also had 
often one drain put betwixt each of the old ones, and the old 
and new ones were made from one foot and a half, or nearly two 
feet, which has made the land too dry, and has taken away much 
of the spring food, so essential for sheep in March and April to 
keep them in condition, and to afford a supply of milk to their 
lamos. The stock is starved in those two months, being only half- 
fed, and, as a result, there is a light clip of wool, a want of Iambs, 
and loss otherwise. The reason is, spring food for sheep in natural 
hill-pasture is mostly derived from plants springing from land na- 
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turally wet, which is the safety of sheep in lamb, in a barren 
spring;, before the i^rass comes in May. In an early spring the 
want is not felt. • The over-draining of the land, in many districts, 
has completely taken away that kind of food, which, I am satis- 
fied, has greatly added to the loss of Cheviot sheep this spring, 
along with other causes; one of which is, of late years, the 
general prohibition of burning either heath or bent, which is 
just a part of the improvement of coarse land. By clearing off its 
rough coarse covering after drainage, a sweet clean herbage 
naturallv follows for a number of years, similar to clover, upon 
which tlie sheep readily feed, and get into condition. From my 
observation, as well as information from intelligent and experienced 
farmers, whenever the burning of heath and bent has been pro- 
hibited, it has proved ruinous to the stock of sheep, by bringing on 
every disease to which sheep are liable upon hill-pasture. Tliis, 
no doubt, has added greatly to the loss of sheep upon heath farms, 
which are otherwise generally considered the safest of all land, 
where there is a proportion of dry land, heath, bent, and bog. In 
every district there are some farms, neither healthy nor covered 
with bent, which, from situation and natural barrenness of the 
soil, suffer whenever the losses are general. These have suffered 
severely this spring (1860). 

The year 1740 has been banded down by tradition as a year 
of great severity, owing to a long snow-storm, with frost, wliich 
resulted in a great loss of sheep; next is the year 1799, which is 
still remembered by some ; then 1807-8, 1816, 1838, were all years 
of great severity — long storms in winter, followed up by barren 
springs ; much stormier in winter in high and low farms, equally 
barren in spring ; still there was not the loss in old sheep as there 
was this spring, although nearly as much in lambs. From those 
remarks, 1 am satisfied, there are other causes which may be given, 
besides the severity of the winter of 1859 and spring of 1860, 
for the great loss of sheep. In 1799 the drainage had not be- 
come general, being more limited and partial on most land. In 
1816 the extent drained had been doubled on many farms, and 
year after year the spring food was gradually lessened ; and this, 
no doubt, when added to the discontinuance of buniing heather 
of* late years, has occasioned the Joss of sheep. In olden times 
there were no restrictions beyond burning after 11th April, 
the time fixed by the Act of Parliament, What I would recom- 
mend is, when the land is made too dry, to let the drains grow 
well op. Before cleaning out, allow those drainir that are considered 
to be doing harm to grew up, but clean out the others : follow 
this up with careful burning of heath and bent in regular rota- 
tion, not to let it get old and withered, nor to burn too mueb^ in 
one year. By following these directions^ I am inclined to think 
that a loss such as has occurred this year will scarcely occur again. 
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It was not the snow in winter which caused the loss, for many 
farms which sustained great losses had never much snow. This 

{ troves the loss must have occurred from other causes. Where 
and on the under-side of the drain continues from year to year 
in a fertile state, it is a sure proof the drain is doing good ; but if it 
becomes dry and foggy, it is a sure proof that it is made too dry, 
and is doing harm, as the water which kept it in a fertile state is 
cut off. This will be found to be the case generally in all over- 
drained land, which is quite useless in a barren spring. I have 
carefully avoided the over-draining of hill-pasture during the long 
period of fifty years. I foresaw what would happen in time; 
and the farm of Alton, on which I reside, and also my pro- 
perty of Harthope and Greskin, are all drained, but not with deep 
drains, nor too closely cut, where the land has been moderately 
burned, and not too much in any one year. In the springs of 
1816, and 1837, and 1860, I had little loss in old Hheep, and not 
much in lambs, when compared to some of the neighbouring farms. 
I am satisfied the immunity from loss is greatly owing to my 
avoiding extreme draining. Indeed, it is difficult to mention any 
improvement in land which might not be carried too far. 

I am informed by the tenants of farms who have suffered 
severely this spring in the loss of sheep, that they have not more 
than one-third of the usual number of lambs ; and also that, for 
a number of years past, they have neither the number of lambs 
nor the quality ; and they are of opinion the land has been made 
too dry with deep draining, which has only become so general of 
late years ; and this spring these deep drains added greatly to the 
loss, by the sheep, which were in a weak state, getting into them ; 
and in every case ewe and lamb perished. In a district of 
country in Selkirk and Roxburghshires there are large tracts of 
land requiring draining, and having a soil not naturally fertile, 
producing coarse benty grasses. When that kind of soil is made 
too dry, sheep will never eat it bare, and it gets into a rough and 
coarse state, which is of some use to sheep in summer, but little in 
winter, and entirely lost to sheep in a barren spring. The thick 
covering of withered bent prevents the sheep getting to any finer 
and palatable grasses. It is upon such farms that the greatest loss 
has taken place. If that land had been still left with part or m*%re 
of its natural moisture, there would have been more spring food for 
sheep In March and April of 1860. This, in all human probability,^ 
would have prevented such a heavy loss as has occurred upon that 
kind of land, at one time considered the best of Scotland's hill- 
pasture. 

As a postscript^ I may mention that I sent In a report to the 
Highland Society in 1841 upon the best way of improving barren 
waste -land for permanent pasture upon sheep -farms. I have 
lived to see the results of the system then advocated, and 1 
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can say it has quite exceeded my sang^uine expectations. It still 
continues to bear excellent grass, without any further expense, 
and has greatly Improved my sheep stock on Harthope. I can 
with confidence recommend the plan, under similar conditions, with 
confidence of success. 


TEEMIUMS AWAEDED BY THE SOCIETY IN 18G0. 

REPORTS. 

1. The gold medal to Jas. B. Bird, Fish wick, Berwickshire, for a Report on 

the Comparative Fattening Qualities of Pure and Crossbred Sheep. 

2. The gold medal to William Tait Burton of Toxside, Fushie Bridge, 

for Improvements Effected on the Estate of Toxside. 

3. The gold medal to the Eev. James Duncan, Old Man&e, Denholm, 

Hawick, for a Report on an Arboretum at Minto. 

4. The gold medal to James M'Gillivray, V.S., Bonnytown, Rayne, 

Aberdeenshire, for a Report on Blackleg in Cattle and Sheep. 

5. The gold medal to George Poyser, V.S., Ashbourne, Derbyshire, for a 

Report on Red- Water in Cattle. 

6. The medium gold medal to Lawrence Anderson, Chapel, Moffat, for a 

Report on the Reclamation of Waste Land on Sheep-Ranges. 

7. The medium gold medal to Hugh Borthwick, shepherd, Traquair 

Knowes, Peebles, for a Report on the Diseases of Sheep fed on 
Turnips. 

8. The medium gold medal to Hugh Borthwick, Traquair Knowes, 

Peebles, for a Report on the Drainage of Sheep Farms. 

9. The medium gold medal to James Forbes, gardener, Monymusk House, 

Aberdeenshire, for a Report on the Cultivation of Willows. 

10. The medium gold medal to James Forbes, gardener, Monymusk House, 

Aberdeenshire, for a Report on the Management of Hedges. 

11. The medium gold medal to Andrew Tait, land-steward to the Right 

Hon. Sir George Clerk of Penicuik, Bart., for a Report on the Man- 
agement of Hedges. 

12. The medium gold medal to P. R. Latham, Abercalder, Fort Augustus, 

for a Report on the Drainage of Sheep Farms. 

13. The medium gold medal to Archibald Sutter, C.E.,"Edinburgh, for a 

Report on the Main Drainag^of an Agricultural District. 

14. The medium gold medal to Archibald Sutter, C.E., Edinburgh, for a 

Report on Embankments in Holland. 

15. The medium gold medal to Henry Tanner, Professor of Rural Econo- 

my, Queen’s College, Birmingham, for A Report on the Relative 
Value of Cultivation and Manure as Sources of Fertility. 

16. The silver medal to William Walker, Ardhuncart, Kildrummie, Aber- 

deenshire, for a Report of Experiments witli DiflFerent Varieties of Oats. 

17. The silver medal to Peter Johnston, Alton, Moffat, for a Report on the 

Loss of Sheep in Spring 1860. 
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Bolls, Class Il.f 
Heifers. 


Bulls, Class II 
Heifers. 


DISTRICT COMPETITIONS. 

CATTLE. 

Tl^ Middle Ward of Lanarkshire. 

Bulls. Tudhope and Tod, Strathaven, . Silver Medal. 

Bulls, Class I.* 1. Robert Hastie, Bi-ackenridge, Strathaven, L.8 0 0 

2. William Dickie, Rutheran, Chapelton, 4 0 0 

James Stone, Ardochrig, East Kilbride, 6 0 0 

1. James Morton, Park, East Kilbride, 6 0 0 

99 2, Andrew Strang, Causeyhead, East Kilbride, 3 0 0 

The Covnty of Elgin. 

Bulls, Class I. 1. James Geddes, Orbliston, Fochabers, L.8 0 0 

2. James Mitchell, Burnside, Fochabers, 4 0 0 

John M‘Ke8sack, Balnaferry, Forres, 6 0 0 

1. James Geddes, Orbliston, Fochabers, 6 0 0 

„ 2. William Stephen, Inchbroom, Elgin, . 3 0 0 

Th£ County of Fife. 

Bulls. Lord Kinnaird, Rossie Priory, 

Dulls, Class I. 1. Alexander Reid, Crurie, Cupar Fife, 

2. Jas.Gulland, Newton of Wemyss, Kiikcaldy, 

John Rintoul, Overston, Pittenweein, 

1. George Brown, Balgarvie, Cupar-Fife, 

99 2. A. and A, Mitchell, Alloa Mills, Alloa, 

Distnet of Avon^ and Flddochside. 

Bulls. Sir George Maepherson Grant, Bart,, Silver Medal. 

Bulls, Class I. 1. Wm. Robertson, Burnside, Ballindalloch, L.4 
91 99 2. James Grant, Clashnoir, Ballindalloch, 

Bxtlls, Class II. Alexander Paterson, Mulben, Keith, 

IIeiflus. 1. Alexander Paterson, Mulben, Keith, 

99 2. Alexander Paterson, Mulben, Keith, 

The District of Kelso. 

Bulls, Class 1. 1. W^illiam Tod, Elphinstone Tower, 

99 99 2. William Tod, Elphinstone Tower, . 

Bulls, Class II. Andrew Haddon, Honey burn, Hawick, 

The County of Clackmannan. 

Bulls, Class II. James Snowdone, Beech wood, Tillicoultr 

Heifers. 


Bulls, 


Class II. 
Heifers. 


Silver Medal. 
L.8 0 0 

0 
0 
10 
10 


0 

0 

ot 

01 : 


u4 

0 

oi: 

2 

0 

0 

6 

0 

0 

5 

0 

0 

3 

0 

0 

.8 

0 

0 

4 

0 

0 

5 

0 

0 

.6 

0 

0 

2 

10 

ot 

1 

10 

0 


A. and A. Mitchell, Alloa, , 

A. and A. Mitchell, Alloa, . 

Th£ District of Auchterarder. 

J. Gardiner, of Rotteams, Auchterarder, Silver Medal. 
Alexander Rintoul, Lady wells, do., L.2 10 Oj 

District of Perth, Fife, and Clackmannan Association. 

Bulls, Class I. 1. John M'Laren, Monzie, Blair-Athole L.4 0 

„ „ 2. John MOliaren, Monzie, Blair-Athole,' 2 0 


Bulls. 

Bulls, Class II. 


Ot 

03 : 


* Class 1., Bulls calved before Ist January 1858. 
f Class II., Bulls calved after 1st January 1858. 

X Half Premiums awarded, the number of lots being under six. 
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The County of Peehlee, 


Bulls, Class I. 

1. Robert Tod, Cardrona, Peebles, 

L.4 

0 

0 

}y J 9 

2. John Gairns, Posso, Peebles, 

2 

0 

0 

Bulls, Class 11. 

Francis Scott, Howford, Peebles, 

5 

0 

0 

Heifbus. 

Francis Scott, Howford, Peebles, 

Tihe District of Cowal, 

1 

10 

0* 

Bulls, Class I. 

1. James Paton, Bankhead, Partick, . 

L.8 

0 

0 


2. Robert Lament, Ardyne, Innellan, . 

4 

0 

0 

Bulls, Class II. 

Ninian Duncan, Coleven, Bute, 

5 

0 

0 

Heifers, 

1. Daniel Mercer, Auchmore, Dunoon, 

6 

0 

0 

„ 2. William Spier, Ardenstate, Dunoon, 

The District of the Royal Northern Society, 

3 

0 

0 

Bulls, Class I. 

1, Silvester Campbell, Kinnellar, Dyce, 

L.8 

0 

0 

)> j» 

2. Anthony Cruickshank, Sittyton, 

4 

0 

0 

Bulls, Class II. 

John Hunter, Dipple, Fochabers, 

2 

10 

0* 

Heifers. 

1. George Shepherd, Shethin, Tarves, , 

2. Silvester Campbell, Kinnellar, Dyce, 

The District of tits Deedde Association, 

2 

10 

0 

n 

1 

10 

0* 


Bulls. Robert Walker, Hillside House, Aberdeen, Silver Medal. 

Bulls, Class I. 1. Robert Walker, Hillside House, . L.8 0 0 



2. Robert Walker, Mountbletton, Banff, 

4 

0 

0 

Bulls, Class 11. 

William M‘Combie, Tilly four, Aberdeen, 

2 

10 

0* 

Heifers. 

1. William M‘Combie, Tillyfour, 

2 

10 

0* 


2. Robert Walker, Hillside House, 

1 

10 

0* 


The District of Mar, 




Bulls. 

Messrs Fowler and Donald, Midmar, 

Silver Medal. 


Tive District of Lorn, 




Heifers. 

Duncan M^Callum, Kilinaronaig, Oban, 

Silver Medal. 


DRAUaHT-HORSES. 





TIte County of Stirling, 




Stallions. 

James Turnbull, Castleton of Carnock, 

L.25 

0 

0 

Mares. 

James Coubrough, Blairtummock, Campsie. 

. 10 

0 

0 

Fillies. 

James Easen, Inches, Falkirk, 

6 

0 

0 


The County of Forfar, 




Stallions. 

John Dalgety, Hei^itherstacks, Forfar, . 

L.25 

0 

0 

Mares. 

Alexander Kydd, Balininner, Arbroath, 

10 

0 

0 

Fillies. 

The Earl of ^uthesk, KinnairJ Castle, 

5 

0 

0 


The Island of Bute, 




Stallions. 

John BaiT, Barrangry, Bishopton, 

L.25 

0 

0 

Mares. 

William Crawford, Acholter, Rothesay, 

10 

0 

0 

Fillies. 

John Somerville, Bannantyne Mains, do., 

5 

0 

0 


Half Premiums awarded, tbe number of lots being under six. 
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The County of Caithness, 

Archibald K. Leitch, Inchstellie, Forres, L.25 0 0 

Sir George Dunbar, Bart., Ackergill Tower, 10 0 0 

Alexander Henderson, of Stemster, Thurso, 5 0 0 

The County of Kincardine, 

Robert Lyall, Carcary, Brechin, . L.26 0 0 

William Johnston, Mill of Kincardine, 10 0 0 

John Jolly, Banff, Fordoun. . . 5 0 0 

COLTS. 

The District of Kintyre, 

Two-Year Old Colts. James Dunlop, Ballyshear, 

ONB-YrAR-OLD Colts. James Smith, Rhoin, 

LEICESTER SHEEP. 

The County of Ayr, 

Tups. Adam Rankine of Knockdow, May bole, ^^.2 10 0* 

The County of Forfar, 

Tups. William Smith, Westhall, Dundee, . Silver Medal. 

Tups. D. Smith, Mains of Dunnichen, Dundee, L.2 10 0* 

Shearling Tups. William Ruxton, Farnell, Brechin, . J 0 0 

Ewes. S. T. M. Hood, Pitcur, Coupar-Angus, 2 10 0* 

Shearling Ewes. S. T. M. Hood, Pitcur, Coupar-Angus, . 4 0 0 

The District of the Perth, Fife, and Claclmannan Association, 

Tups. Lord Kinnaird, Rossie Priory, . . Silver Medal. 

Tups. David Wallace, Balgrurnmo, Leven, . L,5 0 0 

Shearling Tups. David Wallace, Balgrurnmo, Leven, . 600 

Ewes. ^ A. Hill, Stony wynd, St Andrews, . 5 0 0 

Shearling Ewes. David Wallace, Balgrurnmo, Leven, . 4 0 0 

The County of Haddington, 

Tups. Sir Thomas Buchan Hepburn, Bart., . Silver Medal, 

Tups. Thomas Simson, Blainslie, Lauder, . L.5 0 0 

Shearling Tups. Thomas Watson, Esperston, Gorebridge, 5 0 0 

Ew^es. George Hope, Fenton Bams, Drem, , 2 10 0* 

Shearling Ewes. J. Stevenson, Halls, Prestonkirk, , 2 0 0* 

CHEVIOT SHEEP. 

The County of Selkirk, 

Tups. Walter Elliot, Overkirk hope, Selkirk, . L.5 0 0 

Shearling Tups. Gideon Scott, Singlee, Selkirk, . 2 10 0* 

Ewes. Thomas Mitchell, Kirkhope, Selkirk, , 2 10 0* 

Shearling Ewes. Thomas Elliot, Blackball, Galashlel^ . 2 0 0^ 

hlay, Jura, and Colonsay, 

Tups. Wm. M‘Ewan, Sunderland, . , Silver Medal. 

Tups. Colin Hay, Columkill, Port-Ellen, , L.5 0 0 

Shearling Tups. Charles M ‘Neill, Lossit, Ballygrant, , 2 10 0* 

Ewes. Peter Carmichael, Bailey money, Bowmore, 2 10 0* 

Shearling Ewes, Peter Carmichael, Balleymoney, Bow’more, 2 0 0* 

* Half Prenuuma awarded, the number of lots being under six. 


L.6 0 0 

4 0 0 


Stallions. 

Mares. 

Fillies. 

Stallions. 

Mares. 

Fillies. 
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BLACKFACED SHEEP. 

Tlte District of A thole, 

Tupb. Robert Elliot, Laighwood, Dunkeld, . L.6 0 0 

Shearling Tups. Robert ‘Elliot, Laighwood, Dunkeld, . 5 0 0 

Ewks. John McLaren, Monzie, Blair-A thole, . 2 10 0^ 

Shearling Ewes. John McLaren, Monzie, Blair- Athole, . 2 0 0* 

The District of Brectdalham and Weem, 

Tups. John Robertson, Glenlyon House, Fortingall, L.5 0 0 

Shearling Tups. John and Jas. Campbell, Boreland, Kenmore, 5 0 0 

Ewes. John Willison, Kenknock, Glenlochy, Killin, 5 0 0 

Shearling Ewes. Donald M‘Grogor and John Robertson, Tomo- 

choarn, Fortingall, . . . , 4 0 0 

The County of Dumbarton, 

Tups, William Turner, Gavinburn, Old Kilpatrick, Silver Medal. 

Tups. William Turner, Gavinburn, Old Kilpatrick, L.2 10 0* 

Shearling Tups. William Turner, Gavinburn, Old Kilpatrick, 2 10 0* 

Ewes. William Turner, Gavinburn, Old Kilpatrick, 2 10 0* 

Shearling Ewes. William Turner, Gavinburn, Old Kilpatrick, 2 0 0* 

21tje Districts of Badenoch and Rothiemurchus, 

Tups. Alex. Macdonald, jr., Strathmashie, . L.2 10 0* 

Shearling Tups. J. Stewart, Biallid, Kingussie, . . 2 10 0* 

Ewes. J. Stewart, Biallid, Kingussie, . , 2 10 0* 

Shearling Ewes. Alex. Macdonald, jr., Strathmashie, Kingussie, 2 0 0* 

The Districts of Mull and Moreen, 

She \rling Tups. James D. Macalister, Ardnacross, Tobermory, Silver Medal. 
SHEEP-SHEARING. 

The Silver Medal was awarded to Alexander Dick, overseer, Gadgirth, at 
a competition held at Ayr on the 24th of April last. 

SWINE. 

The County of Benfrew, 

Boars. 1, Alexander Carswell, Ban head, . . L.2 0 0* 

2. Robert Carswell, Barrhead, . . 10 0* 

Sows. 1. John Mackay, Barrhead, . . • 3 0 0 

Tlve County of Edinburgh, 

Boars. 1. James Wilson, Wester Cowden, Dalkeith, L.2 0 0* 

2. James Wilson, Wester Cowden, Dalkeith, 10 0* 
Sows. 1. W. H. Brown of ^shley, Ratlio, . 3 0 0 

2. Thomas Sadler, Norton Mains, Ratho, . 10 0 


DAIRY PRODUCE. 


The District of the Forbes and Fordyee Society, 

Cured Butter. 1 . Mrs Penny, Scelmanae, Tyrie, 

Do. 2. Miss Forrest, Ladysford, Tyrie, . 

Sweet-Milk ) 1. Mrs Whyte, Pinkerston, Tyrie, . 

Cheese, j 2. Mrs Pittendrigh, Newseat, Tyrie, 


L.3 0 0 
2 0 0 
3 0 0 
2 0 0 


* Half premiums awarded, the number of lots being under six. 
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The County of Ayr, 

Cured Butter. Frederick J. Turner, the Dean, Kilmarnock, Silver Medal. 
Do. 1. John Whyte, Dykescroft, Kilmarnock, • L.3 0 0 
Do. 2. Gavin Muir, Fingart, Dunlop, . • 2 0 0 

Sweet-Milk ) 1. Alexander Pollock, Muirhead, Galston, . 3 0 0 

Cheese, j 2. William Arthur, Wellhill, New Cumnock, 2 0 0 


The District in connection with the Glasgow Society, 
Cured Butter. 1. Alex Graham, Summerston, East Kil- 
patrick, L.3 

Do. 2. John Tannahill, Kirkhill, Meams, . 2 

Sweet- Milk I 1. Allan Gilmour, Broom, Stewarton, . 3 

Cheese. J 2. James Wilson, Old Mill, New Cumnock, 2 


Cured Butter, 
Do. 

Sweet-Milk 1 
Cheese. J 


The District of Kintyre, 

1. James McNair, Smerly, Campbeltown, L.3 

2. James Smith, Machrehanish, Campbeltown, 2 
J. John Sommerville, Belloch, Campbeltown, 3 
2. Robert Hunter, Lephenstrath, Campbeltown, 2 


0 0 
0 0 
0 0 
0 0 


0 0 
0 0 
0 0 
0 0 


SEEDS. 

The Silver Medal has been awarded to each of the following 
parties ; — 

The County of Inverness, 

1. Evan Logan, Stoney field, Inverness, for White Wheat. 

2. D. C. Cameron, Kerrowaird, Petty, for Chevalier Barley. 

Tlve County of Nairn, 

1. Alexander McArthur, Boghole, Forres, for Chevalier Barley. 

2. Alexander Robertson, Golford, Nairn, for Grey Angus Oats. 

3. David Mackintosh, Urchany, Nairn, for Perennial Rye-Grass Seed. 

County of Fife. 

1. James L, Millar, Waulk Mill, Dunfermline, for Australian Wheat. 

2. A. W. Russell, Parkhill, Newburgh, for Wheat (Jackson's Nonsuch), 

The County of Wigtown, 

J, Hugh Hannay, Culgroat, Stranraer, for White Essex Wheat. 

2. Hugh Hannay, Culgroat, Stranraer, for Potato Oats. 

3. Alex. II. M‘Clean, Auchneel, Stranraer, for Perennial Rye-Grass Seed. 

The County of Stirling, 

1. Thomas Murdoch, Westwood, Blairdrummond, for Wheat (M^Ewan's 

Prizetaker ), 

2. John Blair, Clayhills of Touchadam, Stirling, for Common Barley. 

3. Thos. Murdoch, Westwood, Blairdrummond, ^r Early Blainslie Oats. 

4. William Carrick, Baad, Blairdrummond, for Scotch Beans. 

TJw County of Ayr, 

1. Robert Montgomerie, Cockhill, Dundonald, for Chevalier Barley. 

2. Robert Montgomerie, Cockhill, Dundonald, for Long Oats. 

3. James Wright, Kilnford, Dundonald, for Long Essex Wheat. 
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GREEN CROPS ON SMALL POSSESSIONS. 

The Parishes of Kenmore arid Killw, 

1. Donald and Archibald M^Dougall^ Miltown, . • L.3 0 0 

2. John Cameron, Easter Kenknock, • . . • 2 10 0 

3. Donald M^Diarmid, Shenlarich, . . , . 1 10 0 

4. Peter Crerar, Croftintygan, 10 0 

PLOUGHING COMPETITIONS. 

In the course of the year the Society’s Medal was awarded at 
118 Ploughing Competitions. 

MANAGEMENT OF REAPING MACHINES. 

Inchture, 

A. Reid, St Martins, Perth, ..... Silver Medal. 
Cl if ton — M i d-Calder, 

Andrew Watson, Clifton, Mid-Calder, . . . Silver Medal. 

MEDALS IN AID OF PREMIUMS GIVEN BY LOCAL SOCIETIES. 

The Silver Medal has been awarded to the following parties : — 

Western District of Mid-Lothian Association. 

Andrew Morton, Biccarton, Whitburn, for an Ayrshire Bull. 

District of the Forbes and Fordyce i ssociation. 

Samuel Stewart, Sandhole, Fraserburgh, for a Short-horn Bull. 

The District of Buchan. 

George Baird, of Strichen, for a Polled Angus Bull. 

Tlve District of Breadalhane and Weem. 

John Robertson, Glenlyon House, Fortiiigall, for a West Highland Bull. 
John McPherson, Kenmore, for best-managed Green Crop. 

John Cameron, Easter Kenknock, for best-kept DunghilL 

Tibe Bute Fanners' Society. 

William Johnston, West St Colmac, for best managed Green Crop. 
Clacicmannanshire Society. 

John M‘Nellan, jr., Solsgirth, for best-managed Green Ciop (Diyfield). 
A. k A. Mitchell, Inch, Alloa, for best-managed Green Crop (Kerse). 
William Menzies, Kincardine, for best-made Hay. 

Afauchlim Society. 

Bryce Naim, High Wellington, Mauchline, for best-managed Dairy. 

COTTAGES AND GARDENS. 

For the Best-keft Cottages and Gardens. 

First Cottage Premium — L.l, fis., and Medal when Four Competitors ; 
Second— L.1 ; Third — 15s. First Garden Premium — L.1, 5s., and Medal 
when Four Competitors ; Second — L.1 ; Third, 15i. 

Forgub.— let, Cottage Premium and Medal to Mrs Smith ; 2d, to James 
Munro ; dd, to James Riddock. Ist Garden Premium and Medal to John 
Greig ; 2d, to James Wilson ,• 3d, to Peter George. 
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Leochbl CusHiaE. — Ist Cottage Premium and Medal to Francis Lawson ; 
2d, to William Williams; 3d, to John Emslie. 1st Garden Premium and 
Medal to Charles Murray ; 2d, to George Hendry ; 3d, to Joseph Durward. 

Falkland.-— Ist Garden Premium and Medal to Frederick Wilkie ; 2d, 
to Alexander Walker; 3d, to James Anderson. 

Newbukgh and Abdie. — Ist Cottage Premium and Medal to Andrew 
Clunie ; 2d, to James Barclay ; 3d, to George Bett. 

Covington. — 1st Cottage Premium and Medal to James Wood; 2d, to 
John Balloch; 3d, to Adam Henderson. 1st Garden Premium and Medal 
to Adam Henderson ; 2d, to Thomas Porteous ; 3d, to James Wood. 

St Martins — 1st Cottage Premium and Medal to William Herd ; 2d, to 
John Watson; 3d, to William Butter. 1st Garden Premium and Medal 
to Richard Fotheringham ; 2d, to William Herd ; 3d, to John Kinnear. 

MEDALS GIVEN IN AID OF PRIVATE COMPETITIONS. 

Newburgh Society. 

James Gardiner, Carpow, for best-kept Cottage and Garden. 

Conan Society. 

Thomas Mackenzie, Conan, for best-kept Cottage and Garden. 

Mauchline Society. 

Forester Muir, Mauchline, for best-kept Cottage Garden. 

VETERINARY COLLEGE. 

Silver Medals were awarded, at the annual examination in April 
last, to the following parties : — 

1. Richard Rutherford, Edinburgh, for best general examination. 

2. Henry Thompson, Cumberland, for best examination in Anatomy and 

Physiology, 

3. Andrew Smith, Ayrshire, for best examination in Anatomy and Phy- 

siology, Junior Divimn. 

4. John Burbage, Manchester, for best Anatomical Preparation. 

5. Richard Rutherford, Edinburgh, for best examination in Horse Patho- 

logy. 

6. Godfrey Smith, Yorkshire, for best examination in Cattle Pathology. 

7. S. J. Wills, Exminster, Devon, for best examination in Cattle Patho- 

logy. Junior DivUion. 


All Premiums not applied for within two years from the Ist of 
January last will be foneited. 

By order of the Directors, 

Jk. Hall Maxwell, Secretary. 


Edixburoh, Fthruary 1861. 
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THE SUPPOSED EXHAUSTION OF THE SOIL BY THE MODERN 
SYSTEM OF AGRICULTURE. 

By Pbofesbob Anderson, Chemist to the Society. 

When the progress of any art is examined, and the successive 
steps by which the improvement of its practice is accomplished 
are carefully traced, its development is seldom found to be the 
simple and peaceful occupation of our fields. It most generally 
involves, not merely a succession of conquests gained with greater 
or less difficulty, but a constant and watchful struggle to maintain 
the vantage-ground which has been attained. Every difficulty which 
has been overcome carries new difficulties in its train, opens up 
new problems to be examined, and entails the more minute study 
of facts and phenomena, which in a less advanced state of know- 
ledge may have appeared of little moment, but which acquire in- 
creased importance as a means of fortifying us in the position we 
have gained. 

All this is very forcibly illustrated in the practice of agriculture 
in which we may be said to maintain a constant struggle with 
nature, for we seek to obtain from the soil an amount of produce 
greater than it yields in its natural state • and when it has been 
brought into a condition in which this result is obtained, there is a 
constant tendency to revert to its original state, which must be 
resisted by artificial means ; and this object is arrived at, not by forc- 
ing nature, or attempting to run counter to the fixed and immu- 
table laws by which the universe is governed, but by studying the 
principles on which their action depends, and thus learning how to 
modify the conditions under which they operate, so as to suit the 
ends we have in view. It is only in the later st^es of agriculture, 
however, that this phase in its progress is arrived at, a great part of 
our practical knowledge being, in the first instance, acquired by 
purely empirical observations; and it is astonishing how much infor- 
mation can be, and has been, thus accumulated at a very early 
period ; but there is a limit which cannot thus be passed, and after 
it has been reached, although the art may not stand still, its progress 
becomes exceedingly slow. Judging from the writings of the classi- 
cal authors on agriculture, it woul4 appear that the husbandmen of 
ancient Eome, nearly two thousand years ago, were well acquainted 
with all the important operations of agriculture, and their practice 
appears to have been little inferior to that in use throughout 
Europe seventy or eighty years since. In s6me respects, indeed, 
they were in advance of that period, for their manure-heaps were 
carefully attended to, and they drained their land ; as a proof of 
which, it may be stated that the instructions given by Columella 
for making a covered drain with stones, might be transferred almost 
unaltered to any modem woxic on agriculture 
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The reason why agriculture advanced so slowly after the time of 
the Romans, is due to the fact that they had nearly reached the 
limit which could be attained by mere empirical trials. They had 
learned almost all that can be easily and quickly acquired in this 
way, and advanced to the point at which it became a very slow, la- 
borious, and costly method of adding to our knowledge, and whence 
further progress can only be made by studying the cause of the 
phenomena with which we meet. Agriculture, therefore, stagnated 
for want of an explanation of the facts which had been observed ; 
and we find that the commencement of its recent rapid progress was 
simultaneous with the development of those wonders of science 
which afford these explanations. So soon as we began to understand 
that the mechanical treatment of the soil acted by admitting the 
atmospheric oxygen to disintegrate it, and liberate its useful ele- 
ments, a new stimulus was given to the contrivance of machinery 
by which these operations might be more effectually accomplished ; 
and when it was further' ascertained that a manure acted by sup- 
plying those substances which are indispensable to the plant and 
form its food, and when their nature had been explained, we were 
enabled to use many substances which empirical agriculture would 
never have employed ; and the word manure, which was formerly 
synonymous with dung, acquired a new and much more extended 
signification. Up to a comparatively recent period, the views which 
were entertained, both by agriculturists and chemists, regarding the 
nature of the food of plants, were very indefinite and erroneous. It 
was universally supposed that their main nutriment consisted of the 
humus of the soil, which was believed to be directly absorbed and 
assimilated by the plant ; and that their inorganic constituente 
were unimportant and altogether fortuitous, and existed in them only 
because they happened to be absorbed along with the humus. It is 
scarcely necessary to observe that this opinion is now no longer 
maintained, incontrovertible experiments having shown that plants 
can grow and reach maturity where they have been entirely deprived 
of humus, but that they cannot exist without an adequate supply 
of inorganic matters, ammonia, carbonic acid, and water. As the 
substances which the plant specially requires form a very minute 
fraction of the weight of the soil, the establishment of these facts 
has directed attention very prominently to the possibility of exhaust- 
ing the supply of them ; and the question has been raised whether 
the system of cultivation now in use is calculated to prevent this 
exhaustion, or whether it may not ultimately impoverish the soil. 

It is quite clear that this is a question of the most vital import- 
ance to the country at large ; for if it can be shown that we are 
graduUy reducing the fertility, the sooner a change is introduced the 
better. It may no doubt be alleged, that to the farmer all this is 
a matter of no interest, because his connection with the sofi is a 
terminable one, and his object is to obtain from it as much produce 
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as he possibly can, irrespective of those who are to come after him. 
And it has been maintained that modem agriculture is actually 
founded on this principle ; and that while we pride ourselves on the 
increased produce which we now obtain from the soil, we have for- 
gotten that it is produced at the expense of a future diminution of the 
crops, although sooner or later this fact will inevitably be brought 
home to us. Modem agriculture, in fact, has been described as a 
system of spoliation, and the necessity for an immediate change has 
been very strongly urged upon us. 

It is my intention on the present occasion to consider how far 
these views are founded on fact ; and the subject is one not un- 
attended with difficulties, for it must be discussed in a broad spirit, 
and viewed, not in relation to a single field or farm, but to the gene- 
ral effect over the whole country. 

In order that we may have definite data to go upon, let us in the 
first instance consider the cause of the exhaustion of a soil, and the 
different modes in which it may be brought about. It is to be ob- 
served, then, that all plants require for their growth an adequate 
supply of carbonic acid, ammonia, nitric acid, water, potash, soda, 
lime, magnesia, phosphoric acid, sulphuric acid, chlorine, and sDicas, 
which are all indispensable, although some of them are required in 
larger quantities than others. They are divisible into two classes, 
one including the first four substances, which, being all either gase- 
ous or volatile, are found not only in the soil but in the atmosphere; 
the remainder are confined, at least in quantity to the soil. These 
two great classes are usually distinguished as the organic and inor- 
ganic elements of the plant-food, by which it is to be understood 
that the former, though they are in a chemical sense inorganic, are 
the source of the organic or combustible part of the plant, while 
the latter supply the constituents of the ash. They may also, how- 
ever, and with more advantage, be described as the movable and 
the immovable elements of the plant ; because the former, existing 
in the air, are conveyed backwards and forwards by the wind, while 
the latter, being fixed in the soil, cannot be removed and replaced by 
ordinary natural causes. It is sufficiently obvious that if a crop be 
grown for a succession of years, and be systematically removed from 
the soil, the quantity of these substances must be gradually dimin- 
ished, and, if this course be persisted in, the soil must eventually 
become incapable of supporting the life of plants. The period at 
which this will occur must necessarily differ very greatly in different 
soils, and depend on the quantity of a\^ilable plant-food which they 
contain. It is to be observed, also, that the exhaustion of the soil 
in such a case is not due to the deprivation of all the elements of 
plant-food, for the air, constantly shifting, is always prepared to 
yield a practically inexhaustible supply of the movable elements, 
so that the exhaustion must in all cases be due to the removal of 
the fixed or mineral substances; and, consequently, when it is wished 
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to restore to the soil its power of supporting vegetation, it is not 
necessary to add to it all the elements of the plant, but it will suflSce 
to give those which it cannot otherwise obtain — that is, the fixed sub- 
stances — and leave it to depend entirely on the air for a supply of 
those which can be derived from it. We do not mean to discuss 
here the question whether this method would reproduce the highest 
degree of fertility, but only to point out that a soil thus treated 
would regain more or less completely the power of supporting plant- 
life, of which it would have been deprived by the supposed system 
of management. 

In point of fact, then, the complete exhaustion of a soil in its 
natural state must always be due to the want of mineral matters, 
because, practically, no method of treatment can deprive it of those 
which the air supplies. As far, also, as these matters are concerned, 
it must be obvious that they would rarely, if ever, be all exhausted 
simultaneously, but that, in general, some one substance being pre- 
sent in relatively small proportion, the soil becomes incapable of 
supporting the life of plants when it is entirely withdraw^, although 
there may still be an abundant supply of all the others. If, for ex- 
ample, a soil contain a sufficient quantity of potash to yield, say, 
twenty full crops of wheat, and of the other constituents of that 
plant enough to yield forty crops, the excess of the latter will be 
unavailing, and the «<oil would be exhausted by twenty crops. 
If now we added to such a soil a supply of potash, it would again 
become capable of producing a crop, and would go on doing so 
until some other substance had been entirely consumed, when it 
also would have to be added ; and so on until, all being removed, the 
soil would at length end in a complete infertility, which would only 
be retarded, and not pievented, by this mode of operation. To 
maintain during an unlimited series of years a uniform amount of 
produce, it would be necessary to add, year by year, a quantity of 
the elements of plant-food equal to that which the crop removes ; 
and the necessity for doing this is so obvious that it cannot be con- 
troverted, and it may be i^ely asserted tl)at it is a point on which 
all scientific and practical men are entirely at one. 

This being the principle on which the exhaustion of the soil is to 
be avoided, we have only to carry it out a little further to draw the 
conclusion, that if wc add to it a larger quantity of the elements of 
plant-food than is requisite to replace what has been removed, its 
productive capacity must be increased, and it will become capable 
of yielding a larger crop than it did in its original state. This is in 
fact the foundation of the use of manures, and if it were possible 
to carry out these theoretical principles in their integrity, the soil 
might be made to produce, during an unlimited succession of years, 
a crop greatly exceeding anything known in actual practice. Prac- 
tically, however, there is a limit which cannot be exceeded, and this 
depend upon several circumstances. In the first place, the effect 
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of a manure is not due to its composition alone, but is dependent, 
to no small extent, upon the different constituents existing in it in 
a state in which they are readily available to the plant. And in the 
second place, the composition of manures is not entirely under our 
control. Although farmyard manure, which is, and will always con- 
tinue to be, the foundation of agricultural practice, is a mixture 
containing all the elements of plant-food, and generally in propor- 
tions not very far removed from those in which the plantrequiresthem, 
yet it is impossible not to recognise the fact that differences occur in it, 
and that part of its constituents are not directly available to the plant, 
but only become so by virtue of certain changes which occur in it 
after it has been deposited in the soil, and do not necessarily proceed 
exactly as we could desire. It is a familiar fact that, owing to these 
decompositions proceeding in an imperfect manner, manure n»ay, 
and often does, accumulate in the soil, and remains there in an inert 
and dormant condition. If from this or any other circumstance the 
supply of one or more of the substances required by the plant is 
deficient in the manure, then either the crop is thereby limited, or it 
is forced to derive the requisite supply of that substance from the 
natural resources of the soil itself. In fact, a manure which is 
deficient in any one element of the crop, does not improve the soil ; 
and though it may produce a greatly increased crop, its effect is 
merely temporary, and eventually it only causes its more rapid ex- 
haustion. In the case of farmyard manure, which necessarily con- 
tains all the elements of plants, this is, of course, less likely to occur 
than in special manures containing only one or two of these sub- 
stances. Thus, for example, the opposite effect would be conspicu- 
ously seen in the case of a soil manured during a series of years 
with a salt of ammonia. In that case, though the crop might be 
greacly increased in any one year, the total amount of produce 
would be no larger than it would have been without that addition, 
but it would have been obtained within a shorter period of time. 

The general conclusion to which all these considerations lead is, 
that we can only maintain the fertility of the soil by returning to 
it all the substances which the crop removes, and that we can increase 
it by applying these in larger quantity ; but when the mixture sup- 
plied is deficient in any one substance, it does not prevent but 
hastens exhaustion. 

It was formerly believed that another great source of the deteri- 
oration of the soil was to be found in the removal from it of the 
valuable matters in the drainage- wafer. But our increased know- 
ledge of the properties of the soil, its power of withdrawing the 
most important constituents of plants from their watery solution, 
and the composition of the drainage-water, have shown that any loss 
accruing in this way is so small as to be quite unimportant It 
appears from the andyses of drainage-water, and from knowing the 
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quantity which passes off by the drains in the course of a year, that 
the maximum amount of potash thus removed does not exceed two 
or three pounds to the acre, and is often much less, and the quan- 
tity of ammonia is usually under a pound. On highly-manured 
lands there is sometimes a considerable loss of nitrogen in the form 
of nitric acid, but on ordinary soils this also appears to be incon- 
siderable. When it is borne in mind that one per cent of potash 
amounts on the acre of land to at least ten tons, it will be seen 
that the loss of two or three pounds does not merit notice, for it 
must be a very poor soil which does not contain from a quarter to 
a half per cent of any of the constituents of plants. 

So far, then, from there being any loss of those valuable matters 
which the plant requires, there is a conservative influence con- 
stantly at work, by which they are safely stored in the soil, and 
preserved for the use of the crop ; and when its exhaustion takes 
place, it is never due to natural causes, but may be safely attri- 
buted to the injudicious method of cultivation to which it has been 
subjected. 

It is admitted that the acreable produce of this country has in- 
creased, though not perhaps to the extent which is commonly be- 
lieved by the non-agricultural public ; and it is alleged that this is 
due to drainage, which is understood to have added nearly a quarter 
of grain to the produce, and to the use of artificial manures, such 
as guano and bones, which do not contain all the elements of plants, 
but only ammonia and phosphoric acid, and thus it would appear 
that we have abandoned the very principles which science lays down 
for our guidance, and in place of restoring all the elements of fer- 
tility, we are using only those which encourage the crop to draw 
more largely than it would otherwise do on the productive resources 
of the soil In shoit, that we have begun to live on capital in place 
of interest, and are bringing about, although more slowly, the state 
of things which has been observed ir America ; and it is argued that, 
if this occurs on the rich virgin soils of that country, we must expect 
the same to occur on the poor soils of the British Islands. Although 
it does not bear absolutely on the point at issue, it may be observed 
here that the case of these soils has been greatly overstated. A 
virgin soil, as it is called, is not necessarily rich ; and experience has 
shown that the ordinary soils of America do not surpass those of 
European countries. But when originally settled, the greater part 
of the land suited for agriculture had lain for ages under forests 
which had to be cleared before it could be brought under cultivation. 
Now land which has been long in forest is very far from being in its 
natural state, but must be looked upon as being highly manured. 
Trees send their roots deep into the soil in search of nutriment, and 
gather from the air a large amount of carbonic acid and ammonia. 
The greater part of the carbon is deposited in the form of woody 
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fibre, but, by a wise provision of nature, the other elements are 
chiefly accumulated in the leaves, which, by their annual fall, gradually 
enrich the surface soil The quantity of matters thus accumulated 
in the superficial layer of the soil is equivalent to an enormous 
manuring, but is not sufficient to maintain the growth of plants for 
a long period ; and hence such a soil is soon reduced to its natural 
state, which may be one of comparative infertility, because it is suf- 
ficiently familiar that forest trees will flourish and find all the nutri- 
ment they require when agricultural crops cannot exist. In point 
of fact, many of these virgin soils are naturally very poor, and their 
exhaustion was merely the return to their original poverty. 

Of course this does not invalidate the original position, that 
modem agriculture has adopted an injudicious and unphilosophical 
system of cropping; and the question still remains, whether the 
method of managing the soil is such that it may be fairly thus char- 
acterised ? The whole matter at issue, however, must not be taken 
up as a question of this or that manure, but resolves itself into ascer- 
taining whether, throughout the whole country, there is a proper 
balance between the crops removed from the soil and the manures 
returned to it ; and if it shall appear that the former so greatly ex- 
ceeds the latter as to throw a larger propoiliion of the crop upon the 
natural productive capacity of the soil, there is but one conclusion 
to be drawn from it. 

To ascertain this it is necessary to determine the quantity of 
valuable matters removed from the soil by the different crops, and 
this is a point easily arrived at by a knowledge of their composition, 
and of the average produce. The former has been established by 
numerous analyses, and for the latter, recourse must be had to agri- 
cultural statistics ; and in this we fortunately possess those inquiries 
which were carried out some years since under the auspices of the 
Society. It is worthy of notice that these statistics show that the 
produce was formerly much overrated ; and I have heard it alleged 
that they are still above the truth. It is probable that the error is 
not large ; but it is well to know that it is in the direction of 
excess. Starting from these statistical inquiries, and when no 
estimate is given, as is the case in regard to the production of straw, 
I have calculated a table which gives a useful statement of these 
quantities ; — 
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From this it is easy to calculate the total amounts of inorganic 
matters and nitrogen withdrawn in the course of any rotation ; and 
by way of illustration I shall select a six-course rotation, consisting 
of turnip, wheat, hay, oats, potatoes, and wheat, when matters 
stand as follows : — 


Potash, 




lbs. 

819.4 

S^a, 




66.6 

Lime, 




100.0 

Magnesia, 

Chlorine, 

Sulphuric acid, . 
Phosphoric acid, . 




39.9 




58.9 




78.7 




122.3 

Silica, 

r 



364.4 

Nitrogen, 

• 



274.0 


Of course this must be considered a very severe rotation, and 
the quantity of matters removed would have been considerably 
reduced if a second year of grass pastm'e had been substituted for 
one of the white crops, as will often be the case. It may be noticed 
also, that as compared with the total quantities of the substances 
contained in ordinary soils, the matters removed are very small ; 
and even if the phosphoric acid in the soil do not exceed a quarter 
of a per cent, it would maintain such crops for 276 years ; and 
the same applies to the other elements, so that the prospect of 
exhaustion is at all events not immediate. 

If now we endeavour to ascertain the quantities of the elements 
of plants restored to the soil in the shape of farmyard manure, we 
are met by the difficulty of estimating the ordinary application of 
that substance, and also by our still imperfect knowledge of its 
average composition. The number of good analyses of farmyard 
manure is still small, and owing to the great difficulty of obtaining 
a fair sample, considerable discrepancies are found in those which 
have been published. By selecting, however, those results which 
are most trustworthy, the following table has been calculated, so as 
to show the quantities of mineral matters and nitrogen in different 
quantities of the manure. Twelve tons have here been selected as 
an average application, and the others as quantities not unfrequently 
used. The entire quantities of all the different constituents are 
given with the exception of silica, in which case the insoluble part, 
consisting chiefly of sand, is omitted, as it is not of any use to the 
plant. The results are expressed in pounds avoirdupois — 


Potash, , 



Iftnns. 

201 

16 tons. 
268 

so tons. 

885 

Soda, 


• 

67 

89 

111 

Lime, , 



887 

449 

561 

Magnesia, 



85 

47 

59 

Chlorine, 



12 

16 

20 

Sulphuric acid, 



84 

112 

140 

Phosphoric acid, 
Silica (soluble), 



108 

144 

180 


a 

269 

858 

447 

Nitrogen, . 


• 

165 

220 

275 
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It thus appears that an application of 20 tons of farmyard 
manure is able to supply the elements of an ordinary rotation, 
some of them in just sufficient quantity, others in considerable 
excess. The only exception is in the case of chlorine, which is very 
deficient, and this is the more remarkable as it is a very abundant 
element in common salt; indeed it is difficult to avoid suspect- 
ing that its amount is here underrated. If 12 tons of dung be 
considered to be a reasonable application, then it follows that though 
silica, lime, soda, magnesia, and sulphuric acid are present in suffi- 
cient quantity for ordinary crops, nitrogen, potash, phosphoric acid, 
and chlorine are deficient. In regard to the first, however, it must 
be borne in mind that a very considerable quantity is derived from 
the air, the rain carrying down to the soil, during six years, in the 
form of ammonia and nitric acid, no less than 45 lb , besides that 
directly absorbed by the soil and the leaves. Of this latter quan- 
tity there is no means of forming an estimate ; but as Boussingault 
has shown that dew is highly impregnated with ammonia, and as 
the soil can certainly withdraw that substance from the air, there 
can be no difficulty in admitting that an ordinary crop can easily 
obtain an inexhaustible supply of nitrogen. The inference to be 
drawn from these facts is, that, so far as farmyard manure is con- 
sidered, if any exhaustion is to be feared, it must be due chiefly, if 
not entirely, to the loss of potash, phosphoric acid, and chlorine. 
The facility, however, with which the latter element can be supplied 
in the form of common salt, renders its deficiency in the manure of 
little moment ; and it is the two latter which, owing to their being 
rare and costly, are important. 

It will be observed that attention has hitherto been directed only 
to farmyard manure, and that no reference has been made to 
special manures, which now form an essential part of agricultural 
practice. These substances may be viewed almost exclusively as 
sources of nitrogen and phosphoric acid, the other elements of 
plants, except lime and sulphuric acid, being present in them in 
inconsiderable quantity. It has been already pointed out that in 
all probability the crops are furnished by the air and farmyard 
manure with sufficiency of nitrogen ; but where 3 cwt. of Peruvian 
guano are used, they receive from that source about 46 lb. of nitro- 
gen, which has a special value owing to its being in an immediately 
available state. Guanos, bones, and superphosphates, when of good 
quality, yield, in 3 cwt, from 60 to 100 lb. of phosphoric acid, so 
that when they are used along with farmyard manure, the quantity 
of that element added to the soil materially exceeds the require- 
ments of the crop ; and we thus come to the final conclusion that 
potash is the only element of which the present system of manuring 
does not afford an adequate supply. 

The conclusions arrived at, however, by considering the subject 
in this way, are open to fallacy, for they are founded on data which 
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may be disputed. It may be maintained that the quantity of farm- 
yard manure, commonly applied, has been overrated, and that there 
must of necessity be a large annual loss of the valuable constituents 
of the soil, because a considerable part of the crops produced is not 
returned to the soil, but is carried off into the towns to be there 
consumed, and their elements are finally discharged through the 
sewers, and lost to agriculture. A gloomy picture has been drawn 
of the consequences of this system, especicdly by the supporters of 
the various schemes for recovering and using the valuable matters 
contained in town sewerage, who have spoken of it as if the whole 
excrementitious matters were thus lost ; and by assuming the 
annual value of these matters at £1 for each individual, and multi- 
plying it by the population of the town, they arrive, by a very easy 
method, at a very high estimate of the loss. This mode of calcula- 
tion, however, is very fallacious. In the first place, it is founded 
on an exaggerated estimate of the value of these matters. The 
Chinese, who have for centuries collected them with the most 
scrupulous care, consider them to be worth about 2s. 3d. per head ; 
but this is probably the opposite extreme, and probably 10s. may 
be considered a fair value. In the second place, it is not the case 
that the whole of these matters are carried off through the sewers ; 
and though the system has greatly increased, it still withdraws 
much less than is commonly supposed. In Glasgow, where it has 
been carried further perhaps than in any other town, and where 
houses of £5 rent are furnished with water-closets, the whole num- 
ber of these conveniences is under 10,000, which probably do not 
accommodate more than one-fourth of the population. 

It is very difficult to form any idea of the quantity of matters 
really lost to agriculture through the sewers of our towns. It must 
be observed, however, that the pai't of our crops nearest to towns, 
and used as human food, is exactly that which contains the smallest 
quantities of the valuable constituents of plants. It will, probably, 
be a full estimate, if it be assumed that the whole grain of the 
cereals is thus removed ; and upon this principle it appears that, in 
the six-course rotation already so often referred to, in which there 
are two wheat and an oat crop, the quantities removed are — 


Iba. 

Potash, . . . . . . . 31.2 

Soda, ....... 2.4 

Lime, . . . , . , . - 7.4 

Magnesia, . . . . . . . 13.6 

Chlorine, ....... 0.2 

Sulphuric acid, ...... 0.6 

Phosphoric acid, ...... 58.5 

Silica, ....... 3.1 

Nitrogen, . . . . . . ^ . 85.9 


These numbers form a striking contrast to those obtained when 
we include the straw, hay, and root crops. Thus the chlorine is 
little more than a three-hundredth of what it is in the latter case. 
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The sulphuric acid and silica are about one per cent, the potash 
about a tenth, the nitrogen a third, and the phosphoric acid less 
than half of that contained in the entire crops. In these facts we 
see proofs of a wise provision of nature, by which the loss of the 
substances that must be removed is reduced to a minimum, while 
those requisite for the growth of the plant are accumulated in the 
part likely to remain. 

It must not be supposed, however, that the whole of the matters 
thus removed are lost to agriculture. A very large proportion of 
the food consumed in country districts finds its way back to the soil ; 
and this also occurs, to a certain though undoubtedly much smaller 
extent, in the towns. In estimating this loss, also, it must not be 
forgotten that a very considerable amount of the food of the popula- 
tion, more especially in the large towns, is imported, and has not, 
therefore, been removed from our fields. The average imports of 
grain and meal of all kinds have, for some years, averaged about 
T 0,000,0()0 quarters, weighing about 1,700,000 tons, containing 
34,000 tons of mineral matters, and 30,000 tons of nitrogen, and 
are annually more valuable than the excrementitious matters of a 
population of 5,000,000. The imports of the present year are far 
in excess of those quantities, and are said to have reached one-third 
of the annual requirements of the country, so that we can afford a 
very considerable loss without impoverishing the soD. 

It has been already observed that it is by no means true that the 
whole of the valuable matters consumed in towns are lost. In no 
case does it all reach the sewers ; and even in those towns in which 
the sewerage is most complete, a considerable quantity is collected 
in cesspools, or otherwise rendered available as manure. In illustra- 
tion of this, reference may be made to the case of Edinburgh, although 
it is in some respects less favourable than other towns, because, its 
situation admitting of an eflScient system of sewers, has encouraged 
their general use. I do not here refer to the use of that sewage 
on the irrigated meadows at Craigintinny, because that is an excep- 
tional case, although it illustrates very forcibly that all the produce 
used in a town is not wasted, but to the police dung, which is collected 
to a large extent. This dung consists of the sweepings of the streets, 
the animal and vegetable refuse and ashes from the dwelling-houses, 
and the contents of cess-pools. At present about 48,000 tons are 
collected annually, and, though inferior to farmyard manure, chiefly 
because it does not heat, it is a valuable source of the inorganic con- 
stituents of plants. A very large quantity of a similar manure is 
produced in Glasgow; and though, from the system of collecting, it is 
impossible to ascertain its amount, I believe it may be safely esti- 
mated at 100,000 tons. In Manchester, and some other large towns, 
the proportion of matters restored to the soil must be still more con- 
siderable, as, by the plan there in use, by far the larger proportion 
of the excrementitious matters are retained. 
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It is clear^ then, that by no means the whole of the valuable mat- 
ters consumed in towns are lost ; but it is equally obvious, that, 
when the subject is considered in this point of view, there must be a 
loss. It has been observed, however, that in all the great operations 
of nature there is always a compensating influence at work, by 
which a due balance is maintained. Either this occurs in the natural 
course of events, or the requirements of men and animals force them, 
often instinctively, to adopt the course necessary to bring it about. 
That there must be some such influence at work cannot be doubted, 
for we observe that in thickly peopled countries the produce shows 
no tendency to diminish, although they may have been cultivated for 
many centuries. We proceed now to inquire what these compensat- 
ing influences are. And it may be observed that they are of two 
kinds — those relating to an individual country, and those applicable 
to the entire surface of the earth. 

In regard to the former, it must be observed that they embrace 
the importation of those valuable matters in the form of food or 
otherwise. Reference has already been made to the imports of grain 
as containing an amount of these substances sufficient to counter- 
balance the loss occasioned by a population of 5,000,000. But, in 
addition to these, there are other articles of food, such as cheese, 
potatoes, rice, tea, coffee, &c. &c., most of which are individually 
small, but which, in the aggregate, amount to about 300,000 tons, 
and are capable of replacing the loss occasioned by nearly 800,000 
human beings. Taking next the cattle-food, it appears that the 
average annual imports of linseed and rapecake are about 257,000 
tons, which are sufficient to replace the excrementitious matters of 
nearly one million and a half of population. To these must also be 
added 84,000 tons of bones, woollen rags, and hides, of which part is 
used as manure, and various other substances which swell the total. 
It is to be observed that all those substances imported in these forms 
are withdrawn from the soil of other countries, and therefore are so 
far only counterbalancing our loss at the expense of our neighbours ; 
but this is a result which must always occur ; and there must, in the 
very nature of things, be a constant drain of the elements of plants 
from thinly-peopled to thickly- peopled countries. 

But there are other compensating influences at work, which have 
not this drawback, and are operating over the whole surface of the 
globe, though still to the advantage of the thickly-populated 
countries. Of these, the most important is found in the substances 
derived from the sea. From that source there is derived the fish 
consumed as food, and the large quantity of offal directly available 
as a manure. It is impossible to form an estimate of these ; but the 
quantity is unquestionably very large. Guano bIso is a substance 
rescued from the sea^ and may be traced back to the fish which 
form the food of the birds which produce it. It differs, no doubt, 
from the other substances, already referred to, as not containing its 
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elements in the same proportion as plants. It yields a preponderat- 
ing quantity of nitrogen and phosphates; but these, as has been 
alroady pointed out, are the substances which are withdrawn from 
the soil in largest proportion by the chief varieties of human food; 
and it is not absolutely deficient in others, the quantity annually 
imported containing about 2000 tons of potash. This, however, 
though not unimportant, is inconsiderable when compared with the 
other two, which amount at the very lowest estimate to 28,000 
tons of nitrogen, and 36,000 of phosphoric acid. The sea also yields 
an abundant supply of vegetable matters which are used as manure, 
but no estimate of the quantity consumed can be formed ; but it is 
exceedingly large — every farmer along the coast, who has access to 
the shore, using it to a large extent. 

Another great source of compensation is to be found in the coal 
which we annually raise from our mines. We are not in the habit 
of looking upon it in the light of a substance of manurial value ; but 
it must be recollected that it consists of the remains of a primeval 
vegetation which clothed the surface at far -distant geological 
periods, and that it contains, preserved in it, mineral matters which 
have been withdrawn from the soil, and nitrogen ^hich ex- 
isted in the form of ammonia in the atmosphere, and which is re- 
stored to it, and caused again to pass through that round of changes 
from which it has been shut out during the lapse of many centuries ; 
and thus, when coal is burnt, we contribute to the gener^ welfare of 
the globe, and afford to all countries a supply of that impoitant 
clement of plants. It is not easy to estimate the amount of ammonia 
annually set free in this country. Coal contains in round numbers 
1 per cent of nitrogen, and, when distilled in the manufacture cf gas, 
yields about ^ per cent of ammonia. It is possible that, when 
burnt in open fires, a larger quantity passes into the form of com- 
bination ; but in order to avoid over-estimating it, I shall assume 
only 0.2 per cent to be produced; and as the annual produce of 
coals in this country is 54,000,000 tons, there must be produced 
128,000 tons of ammonia. It may be added that probably half as 
much more is produced from the coals of other countries, making 
an annual contribution to the air of upwards of 1 90,000 tons. All 
this, however, is not thrown into the general store — the soot which 
is collected in our chimneys, and which is chiefiy used for agricultu- 
ral purposes, containing a large quantity. The amount of ammonia 
thus added to the soil of this country cannot be estimated; but it is 
known that about 1600 tons are used as a manure in the shape of 
sulphate. The ash of coals is also rich in phosphoric acid, lime, and 
magnesia, besides containing sttme potash, though not a large 
quantity. A large quantity of the ash of coals used in furnaces is 
more or less completdy melted, and cannot be used in agriculture ; 
but that which is consumed in dwelling-houses mostly finds its way 
to new fields, and the quantity of substances thus carried to them 
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must be extremely large. As in coals we bring into use again the 
plants of distant geological epochs, so in coprolites we restore what 
remains to us of primssyal animals, and in this shape, and that of 
mineral phosphates, such as agatite, about 14,000 tons of phosphoric 
acid are annually used. It is scarcely necessary to refer to many 
other sources of smaller quantities of the elements of plants, such 
as nitrate of soda, the salts of potash, leather, woollen rags, &c., for 
they are less important than those already mentioned. 

It is sufficiently obvious that the matters at our disposal, for re- 
placing any loss of the elements of our crops, is enormous. Taking 
only the imported grain, the oil-cakes, guano, limes, coprolites, and 
sulphate of ammonia, the following is a low estimate of the quan- 
tities of the three most important elements contained in them : — 

Toni. 

Kitrogon, .... 75,000 

Phosphoric acid, . . . 82,000 

Potash, .... 14,500 

It will be understood that these quantities do not include those 
derivable from fish-refuse, sea-weeds, soot, and a number of other 
sources, of which no estimate can be formed. When we look at 
these large supplies which are every year drawn towards our soil, 
it cannot be doubted that at the present moment we cannot antici- 
pate its exhaustion ; and this conclusion is also that to which, I 
think, we must arrive, from all the facts of practical agriculture. 
It is certain that, so far as we can at present see, the soil is not- 
becoming exhausted. 

But while this is the result of all we know, I should by no means 
wish to lull the agriculturists of this country into fancied security, 
or to assert that such a result may never happen. The very facts 
which I have detailed show that we are at present dependent, to a 
very large extent, on foreign sources for the maintenance of the 
fertility of the soil ; and though in the very nature of things the sup- 
plies of food required for our superabundant population must con- 
tinue to be imported, none of the manures may become exhausted. We 
have already heard fears expressed that we shall, at no distant day, 
arrive at the end of the guano deposits, from which at present so 
large a proportion of the imported nitrogen and phosphates is 
obtained. It will not do, therefore, quietly to sit by and allow the 
loss in the sewage of our towns to continue ; and every effort should 
be made to procure and return it to the soil. I confess, how- 
ever, I do not expect that these eSprts will be soon crowned with 
success, because the system of sewage is not adapted to the purpose, 
and is so rooted in the habits of the people that it is impossible to 
expect a change ; and so long as supplies of manure can be obtained 
so largely and cheaply as at present, we must anticipate that the 
loss will continue, and it will only be dire necessity which will force 
upon us the complete preservation of those substances which are at 
present lost 
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PRELIMINARY NOTICE. 


When the Hiohland Society was instituted in the year 1784, 
and established by Boyal Charter in 1787, its objects, compara- 
tirely, were few, and their operation was limited to matters con- 
nected with the amelioration of the Highlands of Scotland. 

The patronage of certain departments, proper to that part of the 
conntry, haring been subsequently committed to special Boards of 
Management, or undertaken by other Associations, sereral of the 
earlier objects contemplated by the Society were consequently 
abandoned, while the progress of Agriculture led to the adoption 
of others o^ a more general character. 

The exertions of the Society, instead of being restricted to the 
improrement of the Highlands, were early extended to that of the 
Lowlands, and have in both, for three-quarters of a century, been 
directed to the promotion of the science and practice of Agricul- 
ture, in all its branches. 

In accordance with this more enlarged sphere of action, thq 
original title of the Society was altered, under a Boyal Charter 
in 1834, to The Highland and Agricultueal Society of 
Scotland. 

The leading purposes of the Institution are set forth in the fol- 
lowing pages, where it will be found that Fremiams are awarded 
for Reports on almost every subject cofinected with .the cultivation 
of the BoH ; the rearing and feeding of stock ; the management of 
the dairy ; the growth of timber ; the extension of cottage accom- 
modation ; the improvement of agricultural machinery and imple- 
ments ; and the dissemination of voterinary information. 

J^moxig the more important measures which have been effected 
by tho Society, are^ — 

A 
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1. Agricultural Meetings and General Shows of Stock, Imple- 
ments, &c., lielii in the principal Towns of Scotland, at which exhibi- 
tors from all parts of the United Kingdom are allowed to compete. 

2. A System of District Shows, instituted for the purpose of 
improving the Breeds of Stock most suitable for different parts of 
the country, and of aiding and directing the efforts of Local Agri- 
cnltural Associations. 

3. The encouragement and promotion of a proper system of 
Agricultural Education, by means of powers conferred by a Supple- 
mentary Royal Charter, authorizing “ The Council of the High- 
land AND Agricultural Society on Education to prescribe 
a curriculum of study, and to grant Diplomas to Studenjs of Agri- 
culture who shall pass the requisite examination (see p. 73). 

4. The advancement of the Veterinary Art, by conferring the 
Society’s diploma on Students who have passed through a pre- 
scribed curriculum, and who are found by a rigid examination quali- 
fied to practise. 

6. The appointment of a Chemist for the purpose of promoting 
the application of science to Agriculture. Investigations on sub- 
jects of importance are conducted in the laboratory, and published 
in the Transactions. Members can obtain analyses, reports, and 
advice on terms very much below those charged to others (see p. 76). 

The establishment of an Agricultural Museum illustrative of 
the vegetable products of the country. 

7. Monthly Meetings during the Winter Session for the discus- 
sion of Agricultural subjects. 

8. The periodical publication of the Transactions, which com-' 
prehend the proceedings in the Laboratory, Reports of Experi- 
ments, and other communications addressed to the Society. The 
Transactions are published by Messrs Blackwood and Sons, 
Edinburgh, along with the Quarterly Journal of Agriculture. 
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CONSTITUTION AND ESTABLISHMENT. 

The general business of the Highlant) and Agricdltoral 
Society is conducted under the sanction and control of a Royal 
Charter, which authorizes the enactment of Bye-Laws. Business 
connected with Agricultural Education is conducted under the 
authority of a Supplementary Royal Charter, also authorizing the 
enactment of Bye-Laws. 

The Olfice-Bearers consist of a President, Four Vice-Presidents, 
Ten Extraordinary, and Thirty Ordinary Directors, a' Treasurer, 
an Honorary, and an Acting Secretary. The proceedings of the 
Directors are reported to Half-yearly General Meetings of the 
Society, held in January, and in Juno or July. The Council on 
Education, under the Supplementary Charter, consists of Serenteen 
Members — Ten nominated by the Charter, and Seven elected by 
the Society. The Board of Examiners consists of Thirteen Mem- 
bers ; the first examination for the diploma Avill take place on the 
28th and 29th March. 

New Members are admitted at either of the General Meetings 
by Ballot. The ordinary subscription is £1, 3s. fid. annually, 
which may be redeemed by one payment, varying, according to the 
number of previous annual payments, from £12, 12s. to £7, Is. 
Tenant-Farmers, Secretaries, and Treasurers of Local Agricultural 
Associations, Factors, and Proprietors farming the whole of their 
own lands, whose assessment in the Valuation Roll does not ex- 
ceed £500, are admitted on a subscription of 10s. annually, or 
£5, 5 b. for life. 

Members of the Society are entitled to apply for district Pre- 
miums, — to report Ploughing Matches for the Medal, — to attend 
shows, without paying, — ^to enter stock free, — ^to consult the Che- 
mist at reduced rates, — and to receive the Journal and Transac- 
Uons at a modified price. 

The Premiums awarded by the Socieity are payable after the 1st 
January for the preceding year. Premiums must be applied for at 
the Secretary’ll OfiSce, and payment can only be made on prodiiction 
of the stamped receipt of the party entitled to it. Premiums not ap^ 
plied for within two years from the term of payment will be forfeited. 

All communkatioBs are to be addressed to the Secretary of the 
Society, 6 Albyn Place, Edinburgh. 

A 2 
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JprMibtnt. 

HIS ORAOB THE DUKE OP ATHOLB, K.T. 

Ota-^netbrats. 

THE MARQUIS OP LOTHIAN. 

THE EARL OF WEMYSS ft MARCH. 

THE EARL OP DALKEITH, M P. 

THE RIGHT HOK. R. C. NISBET HAMILTON. 



Losd Eloho, M.P. 

The Lobd Provost of Edinburgh. 

Lieut.-General Sir Robert IIoustoun^ K.C.B. 

Viscount Dalrtmple, Lord'Licutcnant of Wigtownshire. 

John J. Hope Johnstone of Annandale, M.P. for Dumfriesshire. 

James Mac alpine Lent of Dalswinton, Convener of Dumfriesshire. 

James Mackie of Bargaly, M.P. for the Stewartry of Kirkcudbright. 

Wbllwood H. Maxwell of Munches, Convener of the Stewartry of Kirkcudbright. 
Sir Andrew Agnew of Lochnaw, Bart., M.P. for Wigtownshire. 

Stair H. Stewart of Pbysgill, Convener of Wigtownshire. 



Sir James Horn Burnett of Leys, Bart. 

Peter Blackburn of KUlearn, M.P. 

Robert Scott Moncrieff of Fossoway. 

Sir James G. Baird of Saughton Hall, Bart. 

George Harvey, Whittingham Mains. 

Arthur Campbell of Catride, W.S. 

Alexander Forbes Irvine, younger of Dram. 

Sir Thomas Buchan Hepburn of Smeaton, Bart. 

Thomas Sadler, Norton Mains. 

George Clerk Arbuthnot of ^avisbank. 

Robert Steuart of CarSn, 

Richard Trotter of Mortonhall, 

George J. Allman, M.D., Profeuor of Nataral History, CTniTersity of Sdinborgli. 
James Douglas, Athelstaneford, 

Jambs Melvin, Bonnington. 

John Gibson, Woolmet. 

Abobd. McNeill, P.O.S. 

Dr Lyon Playfaie, C.B., Profasior of Ohsmistry, Halverilty of SdlnW^ 

Lobd Binning. 

Sir WiL Baxllii of Polkemmet, Bart. 
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Gxobob W. Hops of Luffoeii. 

Gboeob W^rremder, younger of Loehend. 
llBMBT Btbphbms, Redbrae Cottage. 

JOHK Haig^ Cameron House. 

Alexander Bethune of Blebo. 

Jakes W. Hunter of Thurston. 

Sir John Stewart Richardson of Pltfour, Bart. 

John Ourror, Comiston. 

J. Archibald Stewart Kxoolson of Carnock. 

Robert Scot Skirpiko^ Camptoun. 

#jEte-fcartrs. 

The Right Hon. Sir George Clerk of Penicuik, Bart., Honorary Secretary, 

Sir William Gibson-Craio of Riccarton, Bart., Treaturer, 

John Hall Maxwell of Dargavel, C.B., Secretary, 

Rev. James Grant, D.D., D.C.L., Chaplain, 

Thomas Anderson, M.D., Prof, of Chemistry in the Cniversity of Glasgow, Okemitt, 
Archibald Horne, Auditor of Accounts, 

Jambs Stirling, C.K., Consulting Engineer, 

Gourlay Steell, A.R.S.A , Animal Portrait Painter, 

William T^IQK^ Professor of Veterinary Surgery, 

Robert Russell, Editor of Transactions, 

William Blackwood a Sons, Publishers, 

Keill a Company, Printers, 

James Mackay, 5t7ver«m«e&. 

Alexander Kirkwood, Medalist. 

Alexander Slight, Curator of Implements and Machines, 

chairmen af Stanbhig Cmmmtttta. 

Alexander Lamont of Knockdow. 

. Dr Thomas Anderson. 

. Robert G. Baillib of Culterallers. 

• Robert Maclachlan of Maclachlan. 

. Anthony Murray of Crieff. 

. R. B, Wardlaw Ramsay of WhltehlU. 

. James Anstruther^ Moray Place. 

. John Miller of Leithen. 

. Professor Balfour.^ 

. Dr Lyon Playfair, O.B. 

, Alex. Forbes Irvine, younger of Drum. 

. Professor Goodsir. 

The Duke op Buccleuch, K.G., Chairman, 

Sir A. 0. Gibson-Haitland, Bart.; The Right Hon. Sir John M‘Nbill, G.C.fi.; 
and David Milne Home of Wedderburn, Deputy^ Chairmen, 


Argyll Haval Fund, 
Chemistry, 

Cottages, 

DUtriet Shows, 
Finance, . , 

General Shows, 

House and Buildinge, 
Machinery, . 
Mueeum, • • 

PremiuHtt, 
Puhlications, , 
Veterinary College, 
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^oun^il m £;trurat{on« 

By a Supplementary Charter under the Great Seal, granted in lS56, the Society 
ifl empowered to prescribe a curriculum for Agricultural Education^ and to grant 
Diplomas. 


Members of Council named by Charter, 


The Duke of Athole, JPreaident. The 

The Lord Advocate. 

The Dean of Faculty. 

The Professor of Agriculture. 

The Professor of Anatomy. 


Lord Justioe-Gbnebal, Viee-FreHdcnt, 

The Professor of Botany. 

The Professor of Chemistry. 

The Professor of Natural History. 
The Professor of Technology. 


Members of Council named by Society, 


Sir Geoaoe Clerk, Bart. 

Sir W. Gibson-Praio, Bart. 

Sir Alexander 0. Gibson-Mait* 
LAND, Bart. 


George Hope, Fenton Barns. 
John Miller of Lei then. 
Robert Russell, Edinburgh. 
John Wilson, Edington Mains. 


of ^jramiitfrs. 

Science and Practice of Agmculturc^Mechanics^ and Architecture of the Farm — Professor 
John Wilson; George Hope, Fenton Barns; Robert Russell, Edinburgh; 
and John Wilson, Edington Mains. 

Botany — Professor Balfour. 

Professor Thomas Anderson. 

Natural History — Professor Allman. 

Veterinary Surgery — Professor DiCK. 

PHeld Engineering and Surveying — JOHN MiLLBB of Leithen, O.E., and James Btib- 
ling, C.E. 

Book-Keeping and Accounts — KENNETH MACKENZIE, Accountant, and Px'^FR 
M^Lagan of Pumpherston. 


PttRtnm, 

GEORGE IV. BRIDGE, OPEN FREE TO THE PUBLIC. 
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GENERAL REGULATIONS FOR COMPETITORS. 

All Reports most be legibly written on only one side of the 
paper, and must specify the number and subject of the Premium for 
which they are in Competition ; they must bear a distinguisliing 
motto, and be accompanied by a scaled letter similarly distinguished, 
containing the name and address of the Reporter ; initials must not 
be used. 

None of the sealed letters, except those belonging to reports 
found entitled to at least one-half of the Premium offered, will be 
opened without the Author’s consent. 

Reports, for which a Premium, or one-half of it has been awarded 
become the property of the Society, and cannot be published, in 
whole or in part, nor circulated in any manner, without the consent 
of the Directors. All other papers will be returned to the Author 
if applied for within twelve months. 

When a Report is unsatisfactory, the Society is not bound to 
award the whole, or any part of a premium. 

All reports must be of a practied character, containing the 
results of the writer’s own observation or experiment, and the 
special conditions attached to each premium must be strictly ful- 
filled. General Essays, and Papers compiled from books, will not 
be rewarded. Weights and MeasureuwintB must be indicated by 
the imperied standards. 

The decisions of the board of Directors are final and conclusivo 
as to all Premiums, whether offered for Report8,-.or at General or 
District Shows, and it shall not be competent to raise any ques- 
tion or appeal touching such decisions before any other tribunal. 

Reports on subjects not included in thei- Premium List will be 
received, and honorary rewards will be given, when merited. ~ 
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CLASS \. 

REPORTS. 

Section 1. ON SUBJECTS CONNECTED WITH THE 

SCIENCE AND PRACTICE OF AGRICULTURE. 

1. AORICULTURE OF BERWICKSHIRE AND ROXBURGHSHIRE. 

Fop an approved Report on the Agriculture of Berwickshire and 
Roxburghshire — Twenty -five Sovereigns. 

The Report should embrace full details of the difierenlf systems of 
farm management observed in the district, and of the progress 
which Agriculture has made within the last 25 years. 

Reports to be lodged by Ist November 1861. 

2. DRAINAGE OF SHEEP-FARMS. 

For an approved Report on the best system of draining Sheep- 
Farms — The Gold Medal, or Ten Sovereigns. 

The Report, while based on practical observation and actual opera- 
tions, must consider the general principles which should regulate 
the drainage of pastoral distticts, the probable outlay, and the re- 
turns obtained or that may be looked for. 

Reports to be lodged by 1st November 1860. 

3. COTTAGES. 

For ati approved Report on the beet construction and arrange- 
ment, and on the most suitable fittings fbr Labourers’ Cottages in 
different districts, and nnder different circumstances — The Gold 
Medal, or Ten Sovereigns. 

The Report must state the principles which should regulate the cha- 
racter of the accommodation most suitable for different districts 
and circumstances of the occupants. The internal fittings must 
be described, and the applicaMlity and expediency of all recent 
improvements most be considered. 

The ^port must be illustrated by drawings or plana, and must em- 
brace speoificatjpns and estimates of cost. 

Reports to be hf 1st November I960. 
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4, DEEP PLOUGHING. 

For an approved Report on the comparative results obtained by 
the following modes of Ploughing: — Is/, With a furrow not less 
than six inches ; 2i, With a furrow not less than ten inches ; 
3d| By Subsoiling-— The Gold Medal, or Ten Sovereigns. 

The land operated on must have been thoroughly drained. The 
description of Plough used in each operation, and its maker’s 
name must be given, and the value of the experiment will be en- 
hanced were the same operation conducted with ploughs of different 
kinds. The Report must state the nature of the soil and subsoil, 
and the date, depth, and expense, of each ploughing. The extent 
of land to be not less than one acre for each mode of ploughing, and 
the produce to be weighed or measured. Except as regards 
ploughing, the whole land to be treated alike. 

Reports to be lodged by Ist November 1860. 

5. EFFECT OF SPECIAL MANURES OVER A ROTATION. 

For an approved Report, to be made after a rotation, on the 
comparative effects, immediate and continued, of different special 
Manures — Thirty Sovereigns. 

As the object of the premium is to encourage experiments for deter- 
mining the value of various applications, as regards not only 
increased quantity and improved quality of crops, but also the 
permanence of the different substances throughout the rotation, 
the Report must have special reference to points such as speciBo 
gravity and quality of turnips — weights of grain, straw, and hay — 
effects on straw and hay for fodder — and such like. The results 
obtained from each application to be compared with those of the 
ordinary manuring of the farm. Each experiment to be con- 
ducted on not less than one rood of land, and the whole to be 
repeated in duplicate. 

Reports to be lodged by 1st November I860. 

SPECIAL MANURES AS SUBSTITUTES FOR GUANO. 

For an approved Report of experiments conducted with a view 
of determining the comparative value of other substances, mixed or 
nnmixed, as a substitute for Guano. The experiment to embrace 
at least two of the manufactured or saline manures, and to be made 
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on turnips, grass, one or more of the cereal crops, and, if possi- 
ble, on beans. Not less than half an acre to be allowed for each 
experiment, and the whole produce to be weighed or measured — 
Twenty Sovereigns. 

Reports to be lodged by the Ist May 1861. 

7 . MANURES FOR PEAT MOSS. 

For an approved Report on the best and most economical method 
of reclaiming and rendering productive Peat Moss, — and on the 
substances best adapted for fertilizing it — The Gold Medal, or Ten 
Sovereigns. 

As it is frequently difficult to cart farm>yard manure qn moss for 
some time after it has been drained, attention is particularly 
directed to the portable manures most efficacious in overcoming 
the inert properties of peat, and rendering it productive. The 
depth and composition of the moss experimented on — the method 
of improvement adopted — the quantity of lime applied, and its 
effects — the period of application — the nature of the drainage— the 
mode of constructing roads — ^the detailed expenditure, and the 
results obtained — must be stated. 

Reports to be lodged by 1st November 1860. 

« 

8. MANURES PRODUCED BY DIFFERENT KINDS OF FEEDING. 

For an approved Report of the result of experiments for ascer- 
taining the comparative value of fariii-yard manure, obtained from 
cattle fed upon different varieties of food, by tlie application of such 
manures to farm crops— Twenty Sovereigns. 

The Report must state the effecti produced on two successive crops 
by the application of manure obtained from cattle fed on different 
sorts of food, such as turnips and straw alone; and tu'^nips and 
straw, with an addition of oil-cake, linseed, bean-meal, grain, or 
other substances. The animals should be as nearly as possible ol 
the same age, weight, condition, and maturity, and each lot should 
receive daily the same quantity of litter ; and, except as to the 
difference of food, they must be treated alike. 

The preparation of the manure, by fermentation or otherwise, should 
be in every respect the same ; and it is desirable that not less 
than two several experiments be made with each kind, and that 
the ground to which it is to be applied be as equal as possible in 
quality and condition. 

Reports to be lodged by 1st May in any ye«r. 
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9. MANURE MADE WITH AND WITHOUT COVER. 

For an approved Report on the comparative value of manure 
made in the ordinary manner, and of manure kept under cover till 
applied to the land — Twenty Sovereigns. 

The experiment may be conducted either with manure made in the 
open straw-yard, contiasted with that made in covered hammels 
or boxes, or with manure made id. feeding-houses, part of which 
shall have been placed under cover, and part removed to the 
open dung-pit, and kept carefully unmixed with any other manure. 
Preference will bo given to experiments embracing both of these 
modes. The cattle must be fed and littered alike. There must 
be at least an acre of land experimented on with each sort of 
manure-— the different lots must be manured to the same extent, 
and be of equal quality of soil, and on two separate portions 
of each, not less than 20 poles ; the crops must be accurately 
weighed and measured. The result, as given by two successive 
crops, to be reported. 

USeports to be lodged by 1st May in any year. 

10. SHELL AND CORAL SAND. 

For an approved Report on the application of Shell or of Coral 
Sand as a fertilizer — The Gold Medal, or Ten Sovereigns, 

The Report must state the quantity of shell or coral sand available 
in a district, its composition, the best mode of applying it, the 
expense of the application, and the results obtained, as compared 
with those of an experiment with the same crop in similar land 
without the application. The price at which the sand can be 
purchased, and the facilities for exporting it, to be stated. 

Competitors to send samples of the sand experimented with to Dr 
Anderson. 

Reports to he lodged by Ist November 1860. 

11. TOP-DRESSING FOR PASTURE. 

For an approved Report on the substances which may be most 
profitably employed in Top-dressing pasture— The Gold Medal, or 
Teijt Sovereigns. 

The Report must state the nature of the substances used, the time 
and cost of the application, and the comparative results, which 
must be contrasted with those obtained from a portion of the same 
field to which no top-dressing was applied. 
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The substances recommended for trial are guano, nitrate of soda, 
sulphate of ammonia, superphosphate of lime, sulphate of potash, 
and muriate of potash, but competitors are not restricted to these 
or any other substances. 

Beports to be lodged by Ist November 1860. 


12. AUTUMN MANURING. 

For an approved Eeport on tho comparative advantages of ap- 
plying manure to the stubble in Autumn, or in tho drills in Spring 
for turnips, potatoes, or beans— Twenty Sovereigns. 

The experiment must extend over three years, and comprise,— lift, 
tho green crop ; 2d^ the grain crop ; So?, the clover crop. It 
must be conducted on not less than four acres — one-half of which 
shall be dunged in autumn, and the other in spring, with equal 
weights of manure, made as nearly as possible in the same way, 
and from animals fed on substances of equivalent nutritive values. 
The quantities and kinds of special manures applied at any period 
of the rotation must be tho same on each lot, and must be stated. 
The treatment and condition of the land prior to tho experiment 
must be mentioned. 

As the object of this premium is to determine the advantages, if any, 
of autumn manuring, there will be no restriction as to labouring 
the land, but the Eeporter must state how that was done on ea^ 
lot during the experiment. 

Beports to be lodged by 1st November 1860. 

13. MANURES FOR GREEN CROPS. 

For ap approved Eeport of experiments for determining tbe 
kinds and qualities of manures calculated, irrespective of expense, 
to raise the largest and soundest green crop — whether Turnip or 
Potato— The Gold Medal, or Ten Sovereigns. 

Beports to bo lodged by 1st May 1861. 

14. IMPROVED VARIETIES OF AGRICULTURAL PLANTS. 

For an approved Eeport on the means successfully employed for 
obtaining new and superior varieties, or improved sub-varieties, of 
any of the cereal gi*aios, grasses, roots, or other agricultural plants 
—The Gold Medal, or Ten SoTm:eigns. 
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It is necessary tbat the varieties and sub-varieties reported upon 
shall have been proved capable of reproduction from seed, and 
also that the relation they bear to others, or well-known sorts, 
should be stated. The Reporter is further requested to mention 
the effects that he may have observed produced by different soils, 
manures, &c., on the plants forming the subjects of reports, and 
how far he may have ascertained such effects to be lasting. 

Should any improved variety reported upon be the result of direct 
experiment by cross impregnation,, involving expense and long- 
continued attention, a higher premium will be awarded. 

Reports to be lodged by Ist November 1860. 

15. DIFFERENT KINDS OF WHEAT. 

For an approved Report of experiments conducted for the pur- 
'pose of determining the relative productiveness in corn and straw 
of Hunter’s, Hopetouii, Fenton, and any other variety of White 
Wheat — Twenty Sovereigns. 

TJie Experiment must embrace crops 1861 and 1862. Intention 
to compete must be intimated to the Secretary not later than Ist 
January 1861. The soil shall be uniform in quality and condi- 
tion. One acre must be allowed for each kind of wheat, and the 
lots must be separated by spaces not less than two feet wide. Care 
must be taken to select true saipples of seed for crop 1861, the 
produco of which shall be used as seed in 1862. Samples of the 
original seed, and of each year’s crop, to be lodged with the Report, 
The wheats to be sown, by drill, not later than November, and the 
crops shall be inspected by a committee in May and July follow- 
ing. The whole produco shall be weighed and measured ; and care 
must be taken thoroughly to cleanse the thrashing-machine pre- 
vious to testing each variety. The Report shall further specify 
the quantity of each variety of seed sown — where it was obtained — 
the dates of sowing, earing, ripening — the properties and appear- 
ances of the crops when growing — and the produce each year in 
corn and straw. 

Reports to be lodged by 1st November 1862. 

16. INTERMEDIATE CROP OF TURNIP, RAPE, ETC. 

For aO approved Report on the best mode of cropping land with 
an intermediate crop of Tnmip, Rape, &c., when a white crop in 
intended to follow an early lifted crop of Potatoes — The Gold 
Medal, or Ten Sovereigns. 

The Report must show the effect on the after white crop, as com- 
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pared with the results on a part of the same land from which no 
intermediate crop shall be taken. 

Beports to be lodged by Ist November 1860. 

17. COMPARATIVE PRODUCTIVENESS, ETC., OF POTATOES. 

For an approved Report on the comparative produetiveness, and 
general qualities for use and keeping, of the different kinds of 
potatoes used in field culture, and the results observable on the 
white crops following different varieties of Potatoes — The Gold 
Medal, or Ten Sovereigns. 

Reports to be lodged by 1st May 1861. 

18. COMPARATIVE PRODUCTIVENESS, ETC., OT TURNIPS. 

For an approved Report of the comparative productiveness, 
keeping, and other qualities, of the different kinds of Swedish, 
Yellow, and White Turnips, generally used in field culture, and the 
results observable on the white crops following different varieties — 
The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st May 1861. 

19. MANGOUVWURZEL. 

For an approved Report on the cultivation of Mangold-Wurzel 
in Scotland— The Gold Medal, or T^m Sovereigns. 

The Reporter must state the nature and previous preparation of the 
soil — the varieties grown — the period of sowing — the quantity of 
seed per acre, and mode of sowing— the time and mode of thin- 
ning and cleaning — the best means of preventing seeding — ^the 
time and manner of storing— the crop obtained — and its compa- 
rative value for feeding purposes. 

Reports to be lodged by 1st May 1861. 

20. CABBAGE. 

For an approved Report on the cultivation of the Cabbage as a 
field crop— The Gold Medal, or Ten Sovereigns. 

The experiment must be conducted on not less than one acre, and 
contrasted with a like extent under turnips b the tame field. 
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lots must have been under one rotation, and must be pre* 
pared and manured in the same manner. 

Reports to be lodged by let May 1861. 

21. TURNIP FLY. 

For an approved Beport on the natural history of the Turnip 
Fly, and on the best means of arresting its ravages— The Gold 
Medal, or Ten Sovereigns. 

Reports to bo lodged by Ist May 1861. 

22. GRASS WITH OR WITHOUT A WHITE CROP. 

For an approved Report on the comparative advantages of 
sowing down for Pasture, with or without a cereal crop. The 
Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1861. 

23. VEGETABLE PRODUCTIONS OF INDIA, CHINA, AMERICA, &C. 

For an approved Report on the Hardy and useful Herbaceous 
Plants, including Grains and Grasses of China, Japan, the Islands 
of the Eastern Archipelago, the Himalaya Country, the Falkland 
and South Sea Islands, California, the high north-western districts 
of America, or any other country where such climate exists as to 
induce the belief that the plants may be beneficially introduced 
into the cultivation of Scotland— The Gold Medal, or Ten Sove- 
reigns. 

Reporters are required to give the generic and specific names of the 
plants treated of, with the authority for the same — together with 
the native names, in so far as known ; and to state the elevation 
of the locality and nature of the soil in which they are cultivated, 
or ^hich they naturally inhabit, with their qualities or uses; and 
it is further requested that the descriptions be accomp^ied, in so 
far as possible, with specimens of tj^e plants, and their fruit, seed, 
or other products. 

Reports to be lodged by Ist November in any year. 
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FEEDING STOCK. 

The experiments specj^ed in Nos. ^24, 26, 26, 27> iW, must be 
conducted over a period of npt less than three months. No lot 
shall consist of fewer than folfr Cattle, or five Sheep. The 
animals selected should be of the same age, sex, and breed, and| 
as nearly as possible, of the same weight, condition, and maturity. 
Their live weight before and after the experiment must be stated, 
and, if killed, their dead weight and quantity ^ tallow. 

24. BEST MODES OF HOUSING FATTENINd^ATTLE. 

For an approved Bcport on the comparative advantages of fat- 
tening Cattle in stalls, in loose houses or boxes, and in sheds or 
hammels — Twenty Sovereigns. 

The Report must detail the comparative result of aotoabe||bfrinients. 
The same quantities and kinds of food shall fru ui^^tnibrma- 
tion is required as to the comparative expense the 

cost of erecting the buildings, and any other circumstances de* 
serving of attention. The state of the weather during the ex- 
periment in point of temperature and wetness must be particularly 
noted and reported. 

Reports to be lodged by 1st May 1861. 

25. DIFFERENT DESCRIPTIONS OF FOOD. 

FoP an approved Report of experiments for ascertaining the 
actual addition of weight to growing or fattening stock, by the use 
of difierent kinds of food — Twenty Sovereigns. 

The attention of^the experimenter is directed to turnips, carrots, 
beet, mangold-wurzel, potatoes, cabbage, as well as to beans, 
oats, barley, Indian corn, linseed, oil-cake, or rape- cake, and 
to the effect of warmth and proper Tentilation, and the dif- 
ference between food cooked and raw. The above roots and other 
kinds of food ate iherdy suggested ; Competitors are neither re« 
Stricted to them, nor oMiged to experiment on all of them. 

WhOn experiments are made with linseed and cake, attention shall 
be paid to the comparative advantages, economic^ly and other- 
wise, of the substances in these two states. ^ 

Before oommencing the comparative experiments, (he airiilSals must 
be fed equally for sometime previously. " ^ 

The progress of different breeds mav*^ bMw ( ihil will form 
an interesting ejeperiment of itsetf, fs| il^poki pj^hioh eneou^ 
ragemeht will be ^ren. * 

Reports 4o be lo%ed by Ut Mby IML 



99, 9lhf»i&ATivx viiidWfi Q 0 Ai:.mi» or unsebim}a.ks 

AXII) IIA7B CAKE. 

Jfife m aipprored Bepai<l(MiaM comparatire feeding qualities of 
I4»»ee9 Okfci^d of lUpe 0^, to be asceTtained by feeding tvo 
lota ofvQsttle M Turnips, an 4 on each of these snbstaaoes — The 
<^d Xedal or Sovereigns. 

Beports te4|iiedged by Ist May 18dl. 

27 . COMFARATiVE I’BEBIXO QUALITIES OF TURXIP, MANGOLD, 
AMO CABBAGE. 

]p'or n, approved Bepwrt of exporimenta for determining the 

3%e experiment may be made either witli Cattle or Sheep. The 
land on whudi the crops were grown must bare undergone the same 
treatment and preparation, and the weight per imperial acre of 
each ovp ahmild be stated. 

Beports to be lodged by let May 1801. 


28 . COMPARATIVE FATTENING QUALITIES OF PURE AND CROSS- 
BRED SHEEP. 

For s an approved Beport of experiments fi>r determining the 
cumparatira fattening qualities of pure and cross-bred Sheep— 
Tho Gold Uedsl, or Ten Sovm'eigns. 

One lot must eonaist of aqy pure breed, the other of any cross be- 
tween timt and anetiier breed. The same descriptions of food 
must be given; the quantities consumed, and tiMt ineresse in 
the tveight and velue each lot must bo earefully 
IqiortB to be lodged by 1st Ifsy ^l. 
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eases are most apt to manifest themselves — The Gold Medal, or 
Ten Sovereigns. 

Keports to be lodged by 1st May 1861. 

30. RED WATER IN CATTLE. 

For an approved Report on the nature, symptoms, causes, pre- 
ventive and remedial treatment of Bed Water in Guttle — The Gold 
Medal, or Ten Sovereigns. 

Reports to be lodged by 1st Noveiribor 1860. 

31. BLACK LEG IN CATTLE AND SHEEP. 

For an approved Report on the nature, symptoms, canses, pre- 
Aontive and remedial treatment, of Black Leg or * Quarter 111 in 
Cattle and Sheep — The Gold Medal or Ten Sovereigns* 

Reports to be lodged by 1st Novembei 1860 

32. RURAL ECONOMY ABROAD. 

For an approved Report, founded on personal observation, of any 
useful practice in Rural or Domestic Economy, adopted in other 
countries, and susceptible of being introduced with advantage into 
Scotland — The Gold Medal. 

The purpose chiefly contemplated by the ofler of this premium is to 
induce gentlemen >\ho may visit other countiies to notice and re- 
cord such particular practices as may seem calculated to benefit 
their own country. 

Reports to be lodged by l^t November in any year. 


Section 2. WOODS AND PLANTATIONS. 

1. EXTENSIVE PLANTING. 

For an approved Report by a Proprietor who shall/wHhin the 
five preceding years, have planted the greatert^^tent of ground, 
not being less than 150 acres. The whole planti^ operations 
that may have been conducted by the Reporter within Ihe five years, 
whether completed or not, must be embraced, and he must state the 
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expense— description of soil— age, kind, and number of trees planted 
per acre-mode of planting, draining, and fencing— and general 
state of the plantation— and any other observations of interest — 
The Gold Medal. 

Reports to be lodged by 1st November in any year. 

2. FORMATION AND MANAOEMENT OF YOUNG PLANTATIONS. 

For an approved Report of Plantations formed within a period 
of not more than ten, nor less than five years preceding the date of 
the Report — The Gold Medal, or Ten Sovereigns. 

The Report should comprehend every interesting particular; among 
others, tho exposure, altitude, and general climate of the locality — 
the previous character and condition of the soil and subsoil — a de- 
tailed statement of the expense, including that of enclosing, drain- 
ing, and fencing, and a specification of tho manner in which these 
operations were porforined — the inode ot' planting adopted — the 
prevailing weather while planting, and for a month .after the opera- 
tion— -the kind of trees planted, and the nuinbor of each kind per 
acre — their relative progress — the proportion of blanks and deaths 
at the end of three years — the system of ma i.igement — the state 
of the plantations at the date of making the Report — and any 
other observation of interest. 

Reports to be lodged by 1st November in any year. 

3. GENERAL MANAGEMENT OF PLANTATIONS. 

For an approved Report of the management of Plantations, from 
the commencement of tlic first thinning till the jieriod of yielding 
full-grown timber — The Gold Medal, or Ten Sovereigns. 

The Report should embrace the following points : — The annual pro- 
gress of the different sorts of trees — the effects of altitude and ex- 
posure— -the general advantages of shelter — the mode of thinning 
and pruning adopted — the uses and value of the thinnings — the 
plan of registry and of valuing, or a specimen of the method in 
whi49li the forester's book is kept — ftie valuation at tho time of the 
Report — ‘together with such general remarks as may bo thought 
useful. 

The Report not expected to embrace tho formation and early 
man^emeiit, further than the description of soil, kinds of plants, 
whether miied or in masses, together with a note of the expense 
from the time of planting to tho commencement of the first thin- 

B 42 
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ning, in so far as such information !s in the possession of the 
Beporter.* 

Beports to be lodged by 1st November in any year. 


4. USES AND VALUE OP TIMBER. 

For an approved Ileport on tlie economic uses and comparative 
value of different descriptions of Timber grown in Scotland — The 
Gold Medal, or Ten Sovereigns. 

This premium may be regarded as a sequence to Nos. 2 and 3 ; the 
object being to obtain the practical and economic results of form- 
ing and of managing woods, by ascertaining the purposes to which 
they have been applied, and the pecuniary returns they have 
yielded. 

The Reporter, besides stating the actual results of his own observa- 
tion and experience, should indicate the objects which planters 
ought .to have in view with reference to profitable return, by 
stating the kinds of trees that should be planted — the periods at 
which they should bo cut — the purposes to which they should be 
applied — and the returns that may be looked for, in different 
localities, and under different circumstances. 

There must be a general description of the management, soil, alti- 
tude, exposure, &c., of the particular woods reported on, and atten- 
tion is directed to the difference supposed to exist in the quality 
of natural and planted timber 

Beports to bo lodged by Ist November in any year. 


5 . MIXED AND UNMIXED PLANTATIONS. 

For an approved Report on mixed and unmixed Plantations— 
The Gold Medal, or Ten Sovereigns. 

As wood in a state of natural growth, both at home and abroad, is 
generally found unmixed, each variety occupying the soil or situa- 
tion best adapted to its growth, the idea of planting on a mapped 
system is suggested. The Reporter will state his experience in 
grouping plantations — his opinion of the advantages of the sys- 
tem compared with mixed planting — and the soils and situations 
and exposures most suitable for different kinds of bard and soft 
wood. 

Beports to be lodged by 1st November in any year. 
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6. COMPARATIVE QUALITIES OP SCOTCH, AUSTRIAN, AND CORSICAN 
* FIR. 

For an approved Report on the comparative value, for economi- 
cal purposes, of the Scotch, Austrian, and Corsican Fir,‘ and on 
their adaptation to difierent soils and situations — The Gold Medal, 
or Ten Sovereigns, 

Reports to be lodged by 1st November in any year. 


7. PLANTING WITHIN THE INFLUENCE OF THE SEA OR ON BARREN 

TRACTS. 

For an approved Report on successful Planting within the in- 
fluence of the sea, or on exposed sterile tracts, founded on obser- 
vation of the habits and appearance of the different sort of trees 
considered best suited for such situations — The Gold Medal or Ten 
Sovereigns. 

The plantations reported on must not be less than ten years old. 

Information is particularly desired regarding tin species and varieties 
of trees calculated for growing in situations inifavourablo to most 
of those generally cultivnted, as bh'ak heaths, sandy links, exposed 
maritime situations, and high northern exposures. 

The Reporter must specify the extent of planting and mode of drain- 
age and fencing — the nature of the soil and subsoil — the eleva- 
vation and exposure of the locality — its distance from the sea ; 
and — if in his power, he should notice the underlying rocks, and 
the geological features of the district. . 

Reports to be lodged by 1 st November in any year. 


8, ARBORETUM. 

For an approved Report on the most varied, extensive, and 
judiciously arranged collection of forest qpd ornamental trees, either 
species or marked varieties^ of not less than eight years* standing 
in Scotland — The Gold Medal, or Ten Sovereigns. 

The Arboretum must be formed so as to afford ample space for the 
full development of the specimens. The report must specify the 
nature of the locality — its altitude and exposure — the description 
and previous preparation of the soil — the date of planting— -the 
system of draining — fencing — and pruning — aiid any other oir- 
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cumstances which tnay be supposed to influence the growth of the 
plants ; the number of failures, with the periods when, and cir- 
cumstances under whicli, these occurred, must also be reported. 
Information should be added, when in the Reporter’s possession, 
as to the age and average height of the specimens — whether they 
arc seedlings, -cuttings, layers, or grafted plants — and, if possible, 
the stock on which they have been grafted. 

The Report must he accompanied with a correct list, containing the 
names of the different species and varieties, with an authority for 
each, and a plan showing the disposition of each specimen. The 
trees in the Arboretum must b(‘ numbered and named relative to 
the list and plan. 

Reports to bo lodged by 1 st November in any year. 


9. I^RUNING CONTFKR4S. 

For an approved Report on the pruning of the rarer Coniferse—- 
The Gold Medal, or Ten Sovereigns. 

The Reporter must consider the propriety of pruning Coniferas as a 
general question, and the effects produced by pruning and by 
non-pruning. He will state the kinds of Coniferce best adapted 
for pruning, and the period of the year, the age of the tree, and 
the circumstances under which it should bo done ; he will also 
report on tlie comparative effects of pointing and pruning, and 
the best method of pointing when that system is adopted. 

Reports to he lodged by 1st November in any year. 


10. DISEASES OF FOREST TREES. 

For an approved Report on the diseases incidental to forest 
trees, and the injuries they sustain from the attacks of Insects — 
The Gold Medal, or Ten Sovereigns. 

The Report must state the kinds of trees most generally liable to 
attack — the parts first affected — the age of the tree and period 
of the season when first observed — the state of the drainage — the 
altitude and exposure of the locality, and its geological formation 
— the nature of the soil and subsoil — when and how the trees 
were pruned — the remedies, preventive and remedial, which may 
have been tried. Information is required as to the causes of 
decay—whether attacks of insects, or cryptogamic growth — and 
how far either of these causes may have been induced by the 
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previous sicWy or stunted condition of the tree. Attention is 
directed to the Beech, Larch, Silver Fir, and White Pine 
Strohiis)t and to the Conifer® generally, and particularly to the 
stripping the leaves from Scotch and other pines by the pine- 
leaf caterpillar. 

Reports to be lodged by 1st November in any year. 

11. PLANTINO PEAT MOSS, 

For an approved Report on Plantations, of not less than eight 
years* standing, formed on deep peat moss— .The Gold Medal, or 
Ten Sovereigns. 

It being understood that largo tracts of peat moss have been profit- 
ably planted in England and Holland, it is considered desirable to 
obtain information on tbo subject. The Premium is strictly ap- 
plicable to deep peat- or flow moss ; the condition of the moss in 
its original state, as well as at the date of the Report, should, if 
possible, be stated. 

The Report must describe the mode and extent of the drainage, and 
the effect it has had in subsiding the moss — the trenching, level- 
ling, or other preliminary operations that n..«y have been per- 
formed on the surface — the mode of planting — kinds, sizes, and 
number of trees planted per acre — and their relative progress and 
value, as compared with plantations of a similar ago and descrip- 
tion grown on other soils in the vicinity. 

Reports to be lodged by 1st November in any year. 

12. WILLOWS. 

For an approved Report on the cultivation of Willows, and their 
most advantageous employment for basket and other industrial 
purposes— The Medium Gold Medal, or Five Sovereigns. 

Tho Report must state the nature of the soil and subsoil— the time 
and mode of planting — the expense per acre — the best varieties 
— and the most profitable applications. 

Reports to be lodged by 1st November 1860. 

13. HEDGES. 

For an approved Report on the various Plants which may be 
advantageously used for Hedges, and on the be^t mode of Hedge- 
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management under different cir<^m8ttnce8 — The Gold Medal, or 
Ten Sovereigns. 

The Reporter )ViiI direct his attention to the most suitable means 
for treating old and dilapidated hedges with a view to restora- 
tion. 

Reports to be lodged by Ut November i860. 

14. FOREST TREES OP RECENT INTRODUCTION. 

For an approved Report on the more extended introduction of 
hardy, nscfnl, or ornamental trees, which have not liitherto been 
generally cultivated in Scotland — The Gold Medal, or Ten Sove- 
reigns. 

The Report should specify, as di'^tinctly as possible, the kind of trees 
introduced. The nature of the plantation should likewise be de- 
scribed, as to soil, exposure, shelter, and elevation above the level 
of the sea. The adaptation of the trees for use or ornament, and 
their comparu-tive progress, should be mentioned. Attention is 
directed to the introduction into use of any tree as a nurse in 
young plantations, which, by growing rapidly for several years 
and attaining maturity >\hen at the height of 20 or 25 feet, might 
realize the advantages and avoid the evils of thick planting. 

Reports to be lodged by 1st November in any year. 

15. IMPORTATION OP SEEDS. 

To tlie person wlio shall send to the Society seeds capable of 
germination, either of new or recently-introduced ConifertC, or of 
the rarer kinds of forest trees — The Medium Gold Medal. 

Before the Premium is awaided, the number of seedling plants of 
each species raised by the Society shall not have been less than 
50, Seeds of Coni ferae may be sent home in the cones, wrapped 
in brown paper, packed in a box, to be kept in a cool, airy part 
of the cabin, but on no account in the liold, nor in close tin cases. 
Hasty and severe heating in extracting seeds from the cone should 
be carefully avoided. Seeds of hardwood may be packed in brown 
paper, or in sphagnum (moss), or they may be mixed with soil 
and placed in strong boxes. 

Seeds may be forwarded at any time. 

16. OLD AND REMARKABLE TEEEd. 

With the view of obtaining and publishing facts connected with 
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the history, progress, and present condition, of old and remarkable 
trees in Scotland, the Directors issued schedules to enable Members 
and other parties to report. Valuable and interesting information 
has been thus obtained, and is in course of arrangement for publi- 
cation ; but in many instances the schedules have not been re- 
turned, and it is hoped that those gentlemen in whose hands they 
are \ull yet transmit them to the Secretary with sucli details as 
may be in their power to communicate. For the guidance of 
Members generally, the following instructions and relative schedule 
are submitted : — 

The following trees may be reported on . — Oak, Elm, Ash, Syca- 
more, Maple, Chestnut, Horse-Chestnut, Beech, Walnut, Horn- 
beam, Tulip Tree, Locust Tree [Eohiuia)^ Birch, Evergreen Oak, 
Yew, Scotch Fir, Silver Fir, Spruce Fir, Balm of Gilead, White 
Pine, Larch, Poplar, Willow, and other trees of old growth. 

Column 2 will embrace height, girth, spread of branches, and, if 
possible, a calculation of the contents of timber. 

Column 3 will state the age as nearly as can be ascertained, or in- 
ferred on reasonable grounds. 

Column 6 will, in addition to elevation, describe liie shelter. 

Column 8 will state whether the tree is vigorous, increasing or de- 
caying, and if it hears marks of having been pruned. 

Column 9 will state the name of the Farm or Estate, and neai est 
Post-town or Hail way Station. 
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17. GROWTH OF RECENTLY INTRODUCED CONIFERJE. 

With the view of ascertaining the progress of Coniferso intro- 
duced within the last 30 years, and the most suitable relations of 
soil, altitude, exposure, &c., Members of the Society and others are 
requested to forward, in the subjoined form, whatever information 
they can aflford, with the view to its being tabulated and published. 





REPORTS* 


yixx 

The details required for old and remarkable trees equally apply to 
the following i^edule. The following trees may be reported on : — 

Araucaria imbricata, Cedrus Deodara, Abies Douglassi, A. Men- 
ziebii, A. Morinda,*Picea nobilis, P. oephalonioa, P, Pinsapo, 
Pinus Laricio, P. excelsa, P. Lambertiana, P* monticola, P. pon- 
derosa, Cupressus torulosa, C. macrocarpa, 
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18. ROOTS or CONIFERJS. 

For an approved lloport of experiments on the uses to which 
the fibrous parts of tlie roots of Coniferous Trees may be applied— 
The Gold Medal, or Ten Sovereigns. 

In North-West America, the fibrous parts of the roots of some of 
the Coniferous trees are extensively employed for purposes simi- 
lar to those to which willows are appli^ in this country, more 
particularly when the wood has been grown in soft peaty soils. 
The object of the premium is to elicit information regarding the 
possibility of profitably extracting, and applying to economic pur- 
poses the vast quantities of roots left in the ground. 

Reports to be lodged by 1st November in any year. 

Section 3. LAND IMPROVEMENTS. 

1. GENERAL IMPROVEMENT OP ESTATES. 

To the Proprietor who shall report the most judicious, success- 
ful, and extensive improvement of an Estate — The Gold Medal, or 
Ten Sovereigns. 

The merits of the Report will not be determined so much by the 
mere extent of the improvements as by their character, and rela- 
tion to the size of the property. The improvements may com- 
prise reclaiming, draining, enclosing, planting, road-making, build- 






REFORTS. 


XXXI 


ing, and all other operations proper to landed estates* The period 
within which the operations may have been conducted is not 
limited, except that it must not exceed the term of the Reporter’s 
proprietorship. 

Reports to be lodged by 1st May in any year. 

2. RECLAMATION OF WASTE LAND BY TILLAGE. 

1. For an approved Report by a Proprietor or Tenant of tlie 
reclaiming, within the six preceding years, of not less than fifty 
acres of Waste Land — The Gold Medal, or Ten Sovereigns. 

2. For an approved Report by a Tenant of the reclaiming, within 
the four preceding years, of not less than twenty acres of Waste 
Land — The Medium Gold Medal, or Five Sovereigns. 

3. For a similar Report by a Tenant of the reclaiming of not 
less than ten acres— The Silver Medal. 

The Reports may comprehend such general observations on the im- 
provement of waste lands as the writer’s experience may lecad 
him to make, but must refer especially to the land reclaimed — 
to the nature of the soil — the previous state and probable value 
of tlio subject — the obstacles opposed to its improvement — the 
details of the various operations — the mode of cultivation adopted 
—and the produce and value of the crops produced. As the 
required extent cannot consist of different patches of land, the 
improvement must have relation to one subject, it must be of a 
profitable character, and a rotation of crops must have been con- 
cluded before the date of the Report. A detailed statement of the 
expenditure and return, and a certified measurement of the ground 
are requisite. 

Reports to be lodged by 1st May in any year, 

3. IMPROVEMENT OF WASTE LAND WITHOUT TILLAGE. 

1. For an approved Report of tho imprqyement, within the three 
preceding years, of the pasturage of not less than thirty acres, by 
means of Top-Dressing, Draining, or otherwise without tillage, in 
situations where tillage may be inexpedient— The Gold Medal, or 
Ten Sovereigns. 

2. For an approved Report of a similar improvement of not less 
than ten acres— The Silver Medal. 
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Beports must state the particular mode of management adopted, 
the substances applied, the elevation and nature of the soil, its 
previous natural products, and the changes produced. 

Reports to boiodged by 1st May in any year. 


Section 4. AGRICULTURAL MACHINERY. 

1. INVENTION OR IMPROVEMENT OP IMPLEMENTS OP tlUSBANDRY. 

For approved Reports of such inventions or improvements, by 
the Reporters, of any Agricultural Implement or Machine as shall 
bo deemed by the Society of public utility — Medals, or sums not 
exceeding, in all, Fifty Sovereigns. 

Reports may bo lodged with the Secretary at any time, and should 
be accompanied by drawings and descriptions of the implement or 
machine, and, if necessary, by a model. 

2. BEST CONSTRUCTION OP PLOUGH. 

For an approved Report on different descriptions of Ploughs for 
different purposes— The Gold Medal, or Ten Sovereigns. 

Tho attention of Competitors is particularly called to the importance 
of obtaining increase of depth with the least possible increase of 
draught. The Reporter must consider the merits of swing - 
Ploughs, as compared with English wheel-Ploughs ; and the 
comparative advantages of the Scotch Ploughs, which give a high 
crested shoulder, and which gife a rectangular shoulder. The 
best description of Subsoil and Trench Ploughs may also be ad- 
verted to. 

Reports to be lodged by 1st November 1860. 
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DISTRICT COMPETITIONS. 

( Grants in aid of District Competitions for 1861 must he applied for 
btfore Irf December next.) 


Section 1. CATTLE. 

DISTRICTS. 

1. The Middle Ward of Lanarkshire, and the Parish of 

Lesmahagwv. 

2. The County of Elgin. 

3. The County of F{fe. 

4. The District of the Spey, Avon, and Fiddochside Society. 

5. The District of the Border Union Society. 

6 The District of the Clackmannanshire Society. 

7. The District of the Auchterarder Society, and adjoin- 

ing Parishes. 

8. The Disti'ict of the Perth, Fife, Kinross, and Clackman- 

nan Association. 

9. The County of Peebles. 

10. The District of Cowal. 

11. The District (f the Royal Northern Society. 

12. The District of the Deeside Association. 

13. The District of Lorn. 

14. The District of the Mar AssocicUion. 

15. The Districts of Kintail, Lochmsh, and AppUcross. 

Conveners of Committees. 

First District — Patrick ‘Gralism Barns of Limekilns. 

Second District — Robert Grant of Kinoorth. 

Third District — ^Alexander Bethuno of Blebo. 

Foobth District— James Skinner, Drumiu. 
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Fifth Disteict — Lord Polwarth. 

Sixth District — James Johnstone of Alva. 

Seventh District — Viscount Stratliallan. 

Eighth District — Lord Kinnaird, K,T. 

Ninth District — Sir Graham Graham Montgomery, Bart., M,P . 
Tenth District — Alexander S. Finlay of Castle Toward, M.P. 
Eleventh District — Alexander Thomson of Banchory. 
Twelfth District — Sir James H. Burnett, Bart. 

Thirteenth District — Dugald Macdougall of Gallanach. 
Fourteenth District — Archibald Grant of Tillyfour. 
Fifteenth District — Alexander Matheson of Ardross, M.P, 

1. For the best Bull, of any pure Breed, not exceeding 
eight years old, belonging to a Proprietor or Factor — The 
Silver Medal. 

2. For the best Bull, of any pure Breed, calved before 1st 
January 1858, and not exceeding eiglit years old, belonging 

to a Tenant or Proprietor farming the whole of his own lands, £8. 

3. For the second best, . . . . £4, 

4. For the best Bull of any pure Breed, calved after 1st 
January 1858 belonging to a Tenant or Proprietor farming 

tlie whole of his own lands, .... £5. 

5. For the best pair of Heifers, of any pure Breed, of two 
years old (if Highland breed, three years), belonging to a 
Tenant or a Proprietor farming the whole of liis own lands, £5. 

6. For the second host, . . . £3. 

The Society's Premiums are granted to each District for three alternate 
years, on condition that the Districts shall, in the two intermediate 
years, continue the Competitions by offering for the same description 
of stock a sum not less than ono half of that given by the Society. 

At the Intermediate Competitions, a Silver Medal will be placed at the 
disposal of the Committee to be awarded to the best lot exhibited. 

In 1860, 

No. 1 is> in competition for the last year. 

Nos. 2, 3, 4, 5, 6, 7, and 8, for the second year. 

Nos. 9, 10, 11, and 12, for the first year. 

Nos. 13, 14, and 15, compete for local premiums. 

rules of competition. 

1. The members of the Society connected with the respective Districts are 
appointed Committees of superintendence for regulating the Competitions; 
three members to be a quorum. 
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2. TI|B Conyener of each District shall snmmoQ a meeting of Committee, for 
the purpose of determining the time and place of Competition, the nomination 
of Judges, and other preliminary arrangements. The time and place shall be 
publicly intimated by Conveners, in such a manner as may appear to them 
most effectual. 

3. The Competitions must take place before the 1st of November. The 
animals exhibited must belong to one of the follotiring pure Breeds— Short- 
horn — Ayrshire — Polled (Galloway, Angus or Aberdeen) — Highland. The 
Bulls may be of one Breed, and the Heifers of another. The Committee shall 
select the Breed, and specify it in the returns. 

4 Stock of an inferior description, or which does not fall within the pre- 
scribed regulations, shall not be placed for Competition. The Premiums shall 
not be divided. No Money Premium ihall be adjudged unless there arc three 
Lots exhibited^ and not moro than one^half unless there are six A Competi- 
tor may exhibit two Lots in each Class, For the Medal, two Lots authorise 
an award. 

5. An animal which has gained the Society’s first Premium at a previous 
District or General Show is inadmissible in the same class, except for the 
Medal ; and one which has gained a Second Money Premium can only there- 
after compete in that class for the first. 

6. A Tenant may compete with Proprietors and Factors for the Medal with 
a Bull which has gained the first Money Premium at a previous Show. When 
there is any doubt as to whether a Competitor should bo ranked as a Pro- 
prietor or a Tenant, the point is left to the decision of th^ Local Committee. 
Factors can only compete for the Medal. 

7. A Bull, the property of tno or more Tenants, may compete, although the 
Exhibitors may not be joint tenants. Bulls not belonging to the District may 
compete, provided they are left within it for service. 

8. Bulls for which the Money Premiums are awarded, must serve in the 
District at least one season ; the rate of service may be fixed by the Com- 
mittee. 

9. Should it be proved that an animal has been entered under a false name, 
pedigree, or description, for the purpose of misleading the Committee or Judges 
as to its qualification or properties, the case shall be reported to the Directors, 
to be dealt with by them in terms of Regulation No. 13 for General Shows. 

10. If an animal has been disqualified on any previous occasion, such dis- 
qualification shall attach unless communicated to the Committee, in terms of 
Regulation No. 14 for General Shows. 

11. Blank Reports and Returns will be furnished to the Conveners of the 
different Districts. These must, in all details, be]^completed and lodged with 
the Secretary on or before the 15th of November next. 

12. A Report of the Competition and Premiutts awarded at the intermtdiate 
Local Shows, in the several Districts, signed by a member of the Society, must 
be transmitted to the Secretary on or before the 15th of November in each 
year, otherwise the Society’s grant shall terminate. 

13. It is to be distinctly understood, that in no instance dd^s any claim lie 
against the Society for expenses attending a Show of Stock, beyond the amount 
of the Premiums offered ; and that all Premiums not applied for within two 
years from the term of payment (1st January 1861) shall be forfeited. 
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Section 2. DRAUGHT HORSES. 

DISTRICTS. 

1. The County of Stirling, 

2. The County of Forfar. 

3. The Island of Bute. 

4. The County of Caithness. 

5. I'he County of Kincardine. 

Conveners of Committees. 

First District — John Stirling of Kippendavie. 

Second District — Sir John Ogilvy, Bart., M.P. 

Third District — THos. Gibson of Spittal. 

Fourth District — Alexander Henderson of Steni.stcr. 

Fifth District — Sir Thomas Gladstone, Bart. 

Forty Sovereigns (of which twenty arc contributed by the Local 
Associations) will he awarded as follows : - 
] . For the best Stallion, for agricultural purposes, not under three 
years and nine months, and not above twelve years old, £25. 

2, For the best Brood Mare, for agricultural purposes. £10. 

3. For the best Filly, foaled after Ist Janiiarv, 1858, . £5. 

In 1860, 

Nos. 1, 2, and 3, are in eoinpetitiou for the last >ear. 

Nos. 4, and 6, for the first year. 

RUtES OF COMPETITION. 

1. The Memberfl of the Society in the District are appointed a ComiLittee 
of Superintendence, ns in No. 1 of the Regulations for the Cattle Competi- 
tions ; and they shall to convened in the same manner, and for purposes similar 
to those Indicated in the said Regulations. 

'*2. The time and place of Competition for the respective Districts shall be 
fixed by the Convener, with the concurrence of the Committee, and published 
by him in due time, and in such manner os shall be thought most effectual for 
the information of those interested. The Competition for Stallions, and that 
for Mares and Fillies, may be held at different periods. 

3. If fewer than three animals be exhibited in any class, half the Premium 
only can be awarded. The Regulations for Cattle Shows, regarding previous 
intimation to the Committee and Competitors — the exclusion of stock, if of 
inferior character — reporting false entries— extra expenses — the period within 
which Premiums must be applied for— and the manner in which the Reports 
are to be certified and transmitted to the Society— are severally applicable 
to the Premiums for Horses. Evidence must be produced that the Prize 
Stallions have had produce, Mares must have foals at their feet, or be 
entered as being in foal ; in the latter case, payment of the Premium will be 
deferred tiU certificate of birth« 
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ENTIRE COLTS. 

The Society being anxious to promote the improvement of Draught 
Horses by encouraging tlie rearing of Entire Colts, Stallion preii iums 
are limited to a period of two years, and followed by premiums 
for other two years within the same district for Entire Colts. 

The Distnct of Kintyre. 

Convener of Committee. 

J ohn Lorn Stewart of Coll. 

1 . For the best Entire Colt, for agricultural purpoBcs, foaled after 

lat January IS'iS, ... £6 

2. For the best Entire Colt, for agricultural purposes, foaled 

after 1 St Jannary 1859, ... £4 

If fewer than three animah are exhibited in either class, only half 
tl\e Premium can be awarded. The other regulations for Horses 
^re generally applicable. 

Section 3. SHEEP. 

1. LEICESTER BREED. 

DISTRICTS. 

1. The Oounty of Ayr. 

2 . The County of Forfar. 

3. Th^ District of tfte Perth, Fife, Kinross, and Clack- 

mannan Society. ^ 

4. The County of Haddington. 

5. Th^ Counties of Berwick and Roxburgh. 


Conveners of Com^nittees, 

First District— J ames Campbell of Craigie. 

Second District — Colonel Kinloch of Kilrie. 

Third Districi; — ^Lord Kinnaird, K.T. 

Fourth District — James W. Hunter of Thurston: 

Fifth District — John Wilson bf Cumledge. 

1. For the best Tup, belongiiig to a Proprietor or Factor — 

Xhe Silver Medal. 

2. For the best Tup of any age, , , . £5 

3. For the best two Shearling Tups, . • £5 

4. For the best Pen of five Ewes, not less than two Shear, £5 

c 
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5. For the best Pen of five (dimmers or Shearling Ewes, £4 
The Money Premiums are restricted to Tenants and Proprietors 
fanning the whole of their own lands. 

In 1860, 

No. 1 is in competition for the last year. 

Nos. 2 and 3 for the second year. 

No. 4 for the first year. 


No. 5 competes for local Premiums. 

2. CHEVIOT BREED. 

DISTRICTS. 

1 . The County of Sell irk. 

2 . The Islands of Islay, Jura, and Colon say. 

.3. The Districts of Mull and Morven. 

4. The Districts of Gairloch and Lochbroom. 

5. The District of Nithsdale. 

6 . 'I he District of Annandale. 

7. The Districts of Eskdale and Liddesdale. 

Conveners of Committees, 

First District — James Ballantyne of Holy lee. 

Second DiSTRicT—Richaid D Campbell of Jura. 

Third District — Farquliar Campbell of Aros 

Fourih I)jst.4CT — Sir Kenneth S Mackenzie of Gairloch, Bart. 

Fifth District— Wm. Maxwell of Carruchan. 

Sixth J)isirict — John J. Hope Johnstone of Annandale, M.P. 
Sevemh Disprici — James Connell of Conhoath. 

Jn 1800, 

No. 1 is in competition for the second year. 

No. 2 for the first year. 

iin 

Nos. 3 and 4 compete for local Premiums. ' jrts 

Nos. 5, 6, and 7 are in abeyance, on account of the Dumfiies Slio'cabk 

Prize 

1. For the best Tnp, belonging to a Proprietor or Fact(^^ 
The Silver Medal. ^ 
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2. For the best Tup of any age, ... £5 

3. For the best two Shearling Tups, £5 

4. For the best Pen of five Ewes, not less than Two Shear, £5 

5. For the best Pen of five Gimmers or Shearling Ewes, £4 

The Money Premiums are restricted to Tenants, and Proprietors 

fanning the whole of their own Lands. 

3. BLACK-PACED BREED. 

DISTRICTS. 

1 . The District of Athole. 

2 . The Districts of Bread al bane and Weem. 

3 . The County of Dumbarton. 

4 . The Districts of Badenoch and Rothiemurehus. 

!). The District o/ the Strathearn Society. 

(>. The Iskirul of A n'an. 

7 . The District of the Gatehouse Society. 

Conveners of CommiUff’i. 

First District — T he Duke of Ailiole, K.T. 

Second District — .T ames F. AVyllio, Bi)lli-acks, 

Third District — A lexander Smollett of Bonhill. 

Fourth District — C luny Maepherson. 

Fifth Di.strict — D. R. Williamson of Lawers. 

Sixth District — J ames Paterson, Wlntehoiise. 

Seventh District — W alter M'Culloch of Ardwall. 

1. For the best Tup, belonging to a Proprietor or Factor — 

The Silver Medal. 

2. For the best Tup of any age, . . £b 

3. For the best two Shearling Tups, . . £b 

4. For the best Pen of five Ewes, not less than Two Shear, £.5 

5. For the best Pen of*five Gimmers or Shearling Ewes, . £4 

The Money Premiums are restricted to'Tonants and Proprietors 

forming the whole of their own Lands. 


In 1860, 

Nos. 1 and 2 aro in competition for the last year. 
No. 3 for the second year. 

Nos. 4 and 5 for the first year. 
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No. 9 competefi for local Premiums. 

No. 7 is in abeyance on account of the Dumfries Show. 

RULES OF COMPETITION. 

1. The Members of the Society in the several Districts are appointed Com- 
mittees of Superintendence, as in Nos. 1 and 2 of the Regulations for Cattla 
Competitions, and they shall be convened by their respective Conveners in the 
same matiner and for the same purposes as specified in these regulations. 

2. The C/ompetition shall take place before the Ist of November, and the 
time and place must be publicly intimated by each Convener within bis 
District 

3. Tups shall have served the usual number of Ewes for at least three weeks 
during the previous season. All prize Tups must serve within the District. 
The (Competitions are open to Tups not belonging to the District, provided they 
are left for service. Ewes must have reared Lambs during the season Ewes 
and Gimmers must be taken from regular breeding hirsels. 

4. The Premiums shall not be divided. No Money Premiums shall be ad- 
judged unless there are three lots exhibited, and only one-half if there are not 
SIX lots. Each CJompetitor may show two lots. For the Medal two lots 
authorise an award. The other Regulations for Cattle Competitions-.— in regard 
to the placing of Stock— the exclusion of Animals which have gained Premiums 
at previous shows — the right of a Tenant, under certain circumstances, to com- 
pete for the Medal — reporting false entries — the Reg^ilation as to expenses— 
the number of lots required for full or half Premiums— the period within 
which Premiums must bo applied for— and the manner in which the Reports 
must be certified and transmitted — are applicable to the Premiums for Sheep. 

5. The Society gives these Premiums for three alternate years in each 
District, if, during the intervening years premiums are awarded by the District 
to an amount not less than one- half of the Society’s Premiums, and for the 
same description of the Stock. Rejiorts of these intermediate Competitions must 
be lodged by the 15th of November, or the Society’s grant shall terminate. 

6. Blank Rejiorts, and Returns of Competitions, will be furnished to the 
Conveners of Districts These must be accurately filled up in all details, signed 
by the Convener, and transmitted to the Secretary by the 15th of November. 

4. SHEARINa SHEEP. 

The Silver Medal will be given to the best Sheep-shearer in each 
of the Districts in which the Premiums ftir sheep are in operation, 

CONDITTONS. 

1. Money Premiums must be awarded by the District at each Competition, to 
the amount of not less than £2. 

2 The District Convener will fix the time and place of Competition, and 
make all necessary arrangements. 

3 The Medal shall not be awarded unless there are three Competitors, and 
it shall always accompany the highest Money Premium. If two of more lots 
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appear to be equally well executed) preference should be giren to that executed 
within the shortest time. 

4* The Conveners shall report the particulars of the Competition and the 
award of the Judges to the ^iety, along with the Report of the Sheep Pre* 
miums in the District. 


Section 4, SWINE. 

Districts. 

1. The County of Renfrew. 

2. The County of Edinburgh 

Conveners of Committees. 

First District — Allan Pollok of Faside. 

Second District— -R. B. Wardlaw Ramsay of Whitehill. 

1. For the best Boar belonging to a Proprietor or Factor — 

The Silver Medal. 

2. For the best Boar, . . > . £4 

3. For the second best, .... £2 

4. For the best Breeding Sow, ... £3 

5. For the second best, . . . £1 

The Money Premiums are restricted to Tenants, and Proprietors 

farming the whole of their own Lands. 


In 1860, 

No. 1 is in competition for the last year. 

No. 2 for the second year. 

The above Pretniunrs are given to each District for three consecntive years. 

The Regulations for Cattle Competitions, pages 34 and 35, are to be held 
as applicable to the Premiums for Swine ; and the Convener and Committee 
of the Society’s Members in tM Districts are accordingly referred to them. 

Blank Reports, and Returns of Competitions, will be furnished to the Con- 
veners of Districts. These -must be accurately filled np in all details, signed by 
the Convener, and transmitted to the Secretary by the 15th of November. 
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CLASS III. 

DAIRY PRODUCE. 

DISTRICTS. 

1. The District of the Forbes and Fordyce Association. 

2. The County of Ayr. 

3. The District of the West Kilbride Society. 

4. The District of the Glasgow Sodety. 

5. The District of Kintyre. 

Conveners of Committees. 

First District — Sir John Stuart Forbes of Pitsligo, Bart. 

Second District — James Campbell of Craigie. 

Third District — Patrick Graham Barns of Limekilns. 

Fourth District — Maik Sprot of Gamkirk. 

Fifth District — John Lorn Stewart of Coll. 

BUTTER. 

1. For the best sample of Cured Butter (not less than 14 lbs.) 

belonging to a Proprietor or Factor — The Silver Medal. 

2. For the best sample of Cured Butter (not less than 14 lbs.) 

belonging to a Tenant, or Proprietor farming the whole of 
his own lands, .... £3 

3. For the second best, .... £2 

CHEESE. 

4. For the best couple of Sweet Milk Cheeses belonging to a Pro- 

prietor or Factor, . . The Silver Medal. 

5. For the best couple of Sweet Milk Cheeses belonging to a 

Tenant, or Proprietor farming the whole of his own lands, £3 

6. For the second best, .... £2 


CONDITIONS. 

1. The above Premiums are given to each District for three consecutive 
years. 

2, The Members of the Society, resident within the Districts, are appointed 
Committees of Superintendence, for the purposes expressed in the Regulations 
for Cattle competitions. 
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3. Competitors mUst certify that the Butter and Cheese exhibited by them 
are average specimens of the produce of their Dairies in 1860 ; and that the 
quantity produced during the season has not been less than 1 cwt. of butter, or 
2 cwt. of cheese. Cheese may be made either in the Scotch or English mode, 
provided they be of full milk only, and without any admixture of cream. The 
Committee shall fix such general regulations as they may consider proper — 
and, in particular, the time and place of competition. In the event of two or 
more competing lots being deemed equal in quality, the Premium shall be 
awarded to the Competitor who has made the larger quantity. The successful 
Competitors, before receiving the Premiums, are required to transmit to the 
Secretary a detailed Report of the whole process followed by them in the manu- 
facture of their Butter or Cheese. 

4. Reports of the award of the Premiums to be lodged with the Secretary on 
or before the 15th Novembtr 1860. 


CLASS IV. 

CROPS AND CULTUR]^1 

1. SEEDS. 

The Society, with a view of aiding Local Associations in the 
improvement of the different Grains, Grasses, Roots, &c., offers the 
Silver Medal to the Grower of the best Seeds for which Premiums 
in money shall have been awarded in the following districts : — 

1. County of Inverness : Convener, Arthur Forbes of Culloden. 

1. Any variety of Wheat. 

2. Any variety of Parley. 

3. Any variety of Oats. 

4. Perennial Rye Grass. 

2. County of Nairn : Convener, W. A. Stables, Cawdor Castle 

1. Any variety of Wheat. 

2. Any variety of BUrley. 

3. Any variety of Oats. 

4. Perennial Rye Grass. 

3. County of Elgin : Convener, C. L. Camming Brace of Rosois’e, 
M.P. 

1. Any variety of Wlieat. 
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2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Rye Grass. 

4. County of Roxburgh : Convener, Lord Polwarth. 

1. Any vaiiety of Wheat. 

2. Any variety of Barley. 

3. Any variety of oats. 

5. County of Fife : Convener, Alex. Bethune of Blebo. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Rye Grass. 

6. County of Wigtown : Convener, Viscount DalrymJ>Ie. 

1 Any variety of Wheat. 

2 Any variety of Barley. 

3. Any variety of Oats 

4 Perennial Rye Grass. 

7. County of Ayr : Convenor, James Campbell of Craigie. 

1. Any variety of Wheat 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Rye Grass, 

8. County of Forfar : Convener, Thos. Maepherson 'Grant of 

Craigo. 

1 . Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Rye Grass. 

9. County of Stirling : Conrener, J. Arch. Stuart Mcolfcon 6‘f 

1 . Any variety of “Wbeat. 

2. Any variety of Barley. 

3. Any rariety of Oats. 

4. Any variety of Beans. 
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CONDITIONS. 

1. In each District) the Convener shall €z the time and place of Competi> 
tion) appoint the Judges, and make all other necessary arrangements, in con- 
currence with the other Members of the Society, and the local Association of 
the District. Conveners will be furnished with blank Schedules for reporting 
the awards. 

2. The quantity shown in Competition by each Grower must not be less 
than three quarters of each variety of Grain, or two quarters of Beans or 
Grass-seeds, To authorise the award of the Medal, there must at least be two 
Competitors. The first Premium awarded by the District shall not be less than 
£1 for each kind of grain for which a Medal is claimed. 

3. The Judges shall bo guided in their awards — Ist, By the purity of the 
Seed; 2dy By its freeness from extraneous seeds; and. Set, Where there is 
an equality in these respects, by the weight. Competitors must have pro* 
viously certified that the Grains, Beans, or Grasses exhibited are fair average 
8})ecimen8 of what have been thrashisd, and that the lots have in no^way 
been picked or sorted. 

4. Successful Competitors must immediately transmit, free of expense, two 
quarts of each kind of seed, addressed to the Secretary at the Society’s 
Museum, GeorgelV, Bridge, Edinburgh. 

5. The Returns must show, as accurately as possible, the produce per impe- 
rial acre, also the altitude, exposure, and nature of the soil on Which the crops 
were raised, together with the dates of sowing and reaping, and the weight 
per bushel. The varieties for which Premiums have been given must be 
named. Reports of the several Competitions must be lodged by the 15th of 
November. 

6. The Medals will be continued in each District for five consecutive years. 
Applications firom other Districts must be lodged with the Secretary of the 
Society by Ist December next. 


2, GREEN CUOrS ON SMALL POSSESSIONS. 


With the view of improving the cultivation of small possessions 
by the introduction of Green Crops, the following Premiums, one- 
half of which is contributed by the respective Districtls, will be 
awasrded*: — 


For the best Green Crop, 
For the Second best db., 
For the third best do., 
For thb fourth best do., 


£3 0 
£2 10 
£1 10 
£1 0 


DIS!rRICTS. 

1. The Parishes of Kenmore and Kitux, including the portion of 

i^e Parish of Webm on Loch Tay — Convener, Barnes P. 
Wyllie, Bolfracks. 

2. The Island of 8 rte— -C onvener, Lord Macdonald, or his Factor. 
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3, The Quoad Sacra Parish of New Pitsligo — Convener, Sir 

John Stuart Forbes of Pitsligo, Bart. 

4. Th# Mainland, or any of the Islands of Orkney — Convener, 

David Balfour of Balfour, and J. G. Heddle of Melsetter. 

CONDITIONS. 

1. The Competition to be limited to Tenants occupying not more than 40 
acres of land, and to be under the charge of the Society's Members in the dif- 
ferent districts, 

2. At least one-half of the Green Crop to be Turnips, and that portion which 
is in Green Crop in 1860 should be sown out, with suRicient quantities of 
Clovers and Rye Grass, with the White Crop in 1861. 

3. Should there be only one Competitor, the Committee may allow him such 
portion of one of the Premiums as they may think merited. The Committee 
may withhold all or any portion of the Premiums. 

4. Inspectors, to be fixed by the respective Committees, shall decide the 
Premiums. 

5. The awards to be intimated to the Secretary of the Society on or before 
the 15th of November in each year, and Conveners are particularly requested 
to state in their Reports tlie proportion of each lot cropped, as above men- 
tioned, and to offer any suggestions which they may consider of importance, 

3. PLOUGHING COMPETITIONS. 

The Silver Medal will be given to the Winner of the first Pre- 
mium at Ploughing Competitions, where there are fifteen Ploughs 
and Premiums to the amount of Throe Sovereigns. To authorise 
the issue of the Medal, a Report, in the following terms, must be 
made to the Secretary, within one month of the date of the Compe- 
tition, by a Member of tlie Society : — 

I of Member of the Highland 

and Agriculttiral Society, hereby certify, that I attended a Plough- 
ing Competition at on the when 

ploughs competed ; of land was assigned to each, and 

hours were allowed for the execution of the work. 
The sum of £ was awarded in the following propor- 

tions, viz. : — 

[Here enumerate the names and designations of successful Com- 
petitors,] 

A Ploughman is to receive no assistance, and his work is not to 
be touched by others. 

In estimating the work, attention should be directed to its suffi- 
ciency below, as well as to its neatness above the surface. 

On land of average tenacity, the rate of ploughing should not be 
less than an imperial acre in ten hours. 
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A Ploughman cannot carry more than one Medal in the same 
seaion. 

A Member can only report one Match in the same season. 

4. REAPINO-MACIIINES. 

With the riew of encouraging the management of Reaping-Ma- 
chines, the Silver Medal will be given to the Servant found most 
expert at a trial, when not less than Four Machines have been 
worked, and Premiums to the amount of Two Sovereigns arc 
awarded. Reports must be lodged with the Secretary by a Member 
who has inspected the work, not later than the first of November. 

5. MEDALS IN AID OF PREMIUMS GIVEN BY LOCAL SOCIETIES. 
The Society being anxious to co-operate with local Associations 
in their efforts to promote improvement, will give a limited number 
of Silver Medals annually, in addition to the Money Premiums which 
may be awarded to Tenants by such Associations — 

1. Stock.— To any local Society, not on the list of District Com- 

petitions, awarding for Pure Breeds of Stock premiums not 
less than £10, and reporting their Show to the Secretary — 
The Silver Medal. 

Applied for by the Forbes and Fordyce Association — Convener, 
Sir John Stuart Forbes of Pitsligo, Bart, 

The Western District of Mid-Lothian — Convener, Peter M‘Lagan 
of Pumpherston. 

The Penicuik Society — Convener, The Right Hon. Sir George 
Clerk, Bart. 

The District of Breadalbane and Weem — Convener, James F. 
Wyllie, Bolfracks. 

The Buchan Society — Convener, George Baird of Strichen. 

2. For the best managed Farm — The Silver Medal. 

Applied for by the Netirnshire Society — Convener, "Wm. Alex- 
ander Stables, Cawdor Castle. * 

The Inverness Society — Convener, Arthur FoVbes of Culloden. 
The Garrick Society — Convener, P. W. Kennedy of Drumellan. 
The East Kilpatrick Society — Convener, Ai’<Jhibald Campbell 
Colquhoun, yr. of Killermont. 

3. For the best managed Dairy — The Silver Medal. 

Applied f&r by the Bute Society — Convener, Thomas Gibson of 
Spittal. 

The Mauchline Society — ^Convener, Colonel Ferrier Hamilton. 
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4. For the best managed Green Crop— The Silver Medal. 

for by the Bute Society — Convener, Thomas Gibson of 
Spittal. 

The Inverness Society — Convener, Arthur Forbes of Culloden. 

The District of Breadalbane — Convener, James F. Wyllie, Bol- 
fracks. 

The Dalrymple Society — Convener, James Campbell of Craigie. 

The East Kilpatrick Society — Convener, Archibald Campbell 
Colquboun, yr. of Killermont. 

The Leochel-Cushnie Society — Convener, Artiiur Forbes Gordon 
of Bayne, W.S. 

The Clackmannan Society — Convener, Jan^s Johnstone of Alva. 

5. For the best managed Hay Crop — The Silver Medal. 

Applied for by the Clackmannanshire Society — Convener, James 
Johnstone ot Alva. 

6. For the best kept Fences — The Silver Medal. 

No application. 

7. For tlie best managed Dunghill — The Silver Medal. 

Applied for by the District of Breadalbane — Convener James F. 
Wyllie, Bolfracks. 

8. To the Labourer most expert and efficient in opening and filling 

Drains, and otherwise executing the w'orks necessary in 
thorough Draining — The Silver Medal. 

Applied for by the Nairnshire Society — Convener, Wm. Alex. 
Stables, Cawdor Castle. 

The Carrick Society — Convener, P. W. Kennedy of Drumellan, 

9. To the Labours most expert in Cutting Hedges — The Silver 

Medtil. 

No Application^ 

The Medals to be issued will be limited to ten in each class. 
RepciJfts of the several Competitions, and applications for 1860, 
must be lodged by let November next. The money Premiums 
given in the District itfust be £2 in each case, and in No. 1., 
£ 10 . 
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CLASS V. 

COTTAGES AND GARDENS. 

The following Premiums are offered for competition in the Pa- 
rishes after mentioned. The Medals and one-half of the Premiums 
are given by the Society, and tho other half is contributed by the 
respective Parishes. 


COTTAGES. 

1. For the best kept Cottage in each Parish— One Pound Five 

Shillings ; and where there are four competitors — The Silver 
Medal. 

2. For the second best — One Pound. 

3. For the third best — Fifteen Shillings, 

GARDENS. 

1. For the best kept Cottage Garden in each Parish— One Pound 

Five Shillings ; and where there are four Competitors — The 
Silver Medal. 

2. For the second best— One Pound, 

3. For the third best — Fifteen Shillings. 

Aberdeenshire* 

Forodb — C onvener, Robert Simpson of Cobairdy. 

Fi/eshire* 

Falkland — Convener, Francis Howden, Falkland. 

Newburgh and Abdib — Convener, Dr Lypll, Newburgh. 

Lanarkshire, 

Lamington— Convener, Alexander Baillie Cochrane of Lamington, M.P, 
Lbsmahagow — Convener. W. E. Hope Vere of Blackwood. 

Co viNGTON — Convener, Sir Wyndhara Carmichael Anstruther, Bart. 

Perthshire, 

8t MAHTiNS-^Convener, William Macdonald Macdonald of St Martins. 
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Wigtownshire* 

Kirkcoim — C onvener, David Guthrie, Stranraer. 

Leswalt — Convener, Sir Andrew Agnew of Lochnaw, Bart., M.P. 
Port-Patrick — Convener, Sir Edward Hunter Blair, Bart. 

Old Luce — Convener, Captain Dalrymple Hay, younger of Park Place. 

CONDITIONS. 

1. Competitions may take place in the different Parishes for Cottages and 
Gardens, or for either separately. 

2. In either case, the occupiers of Gentlemen’s Lodges and Gardeners’ 
Houses are excluded, as well as Gentlemen's Servants occupying Cottages in the 
Policies, or on land in the natural possession of their masters. The inspection 
must be completed by the Ist of October. In making the inspection, the Con- 
veners may take the assistance of any competent judge. 

3. The annual value of each Cottage, with the ground occupied in the parish 
by a Competitor, shall not exceed £.5 sterling. A Competitor who has gained 
a Premium in a previous year cannot compete again for the same or a lower 
Premium. 

4. If the Cottago is occupied by the proprietor, the roof must be in good 
repair ; if the roof is of thatch, it must be in good repair, though in the occu- 
pation of a tenant. The interior and the external conveniences must be clean 
and orderly — the windows must be free of broken glass, clean, and affording 
the means of ventilation. Dunghills, and all other nuisances, must be removed 
from the front and gables. In awarding the Cottage Premiums, preference 
will be given to competitors who, in addition to the above requisites, have dis- 
played the greatest taste in ornamenting the exterior of their houses, and the 
ground in front and at the gables. 

5. In estimating the claims for the Garden Premiums, the Judges should 
have in view — the sufficiency and neatness of the fences ; the cleanness of the 
ground, and neatness of the walks ; the quality of the crops, and general pro- 
ductiveness of the garden ; and the choice of crops. 

6. Reports, stating the number of Competitors, the names of successful par- 
ties, and the nature of the exertions which have been made by them, must be 
transmitted by the Conveners to the Secretary on or before Ist of November 
next. 

Parishes desirous of these Premiums must lodge applications with the Secre- 
tary on or before the Ist November next. 

MEDALS FOR COTTAGES OR GARDENS. 

The Society will issue annually twelve Medals to local Asso- 
ciations or individuals, who at their own expense establish Prcr 
mill ms for Cottages or Gardens. 

The Medals will be issued upon a Report by a Member of the Society; 
in the terms required by the preceding conditions, describing the merits 
of the Cottages or Gardens. The Reports to be lodged with the Secre- 
tary on or before the 15th October 1B60., 
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Applied for bj The Linlithgow Society. 

Lord Kinnaird. 

Mrs Douglas Baird of Closeburn. 

Lanark Horticultural Society. 

Eastern District of Stirling. 

The Proprietor.: ofLimdin. 

The Pari&lies of Forglen and Alvah. 

Mauchline Horticultural Society. 

The Newburgh Gardening Society. 

The Conan Garden Society. 

IMPROVING EXISTING COTTAGES. 

To the Proprietor in Scotland who shall llcport the Improve- 
ment of the greatest number of Cottages in the years 1857, 1858, 
and 1859 — The Gold Medal. 

BUILDING NEW COTTAGES. 

To the Proprietor in Scotland who shall report the Erection of 
the greatest number of approved Cottages during the years 1866, 
1857, 1858, and 1859— The Gold Medal. 

OONDITIONR. 

Claims for the above Premiums mu.st be lodged with the Secretary on or 
before the 1st of October next, to allow an inspection to be made of the dif- 
ferent Cottages. The inspection will be conducted by a Committee of the 
Society’s Members, and Reports must be transmitted to the Secretary on or 
before the Ist November. 

The annual value of the Cottage or Cottages separately, with the garden 
ground, must not exceed £5. 

In estimating the claims of Competitors, the following points will be kept 
in view The external appearance of the Cottages, their internal accommo- 
dation ; the arrangements of the outhouses ; the means of drainage and ven- 
tilation ; and the expense of tlie building or of the alteration, compared with 
its durability and accommodation. When the Cottages of one Competitor are 
superior in style and comfort to those of another, though not so numerous, tho 
Inspectors will give them the preference, provided they amount at least to 
three, and have been erected at a moderate expense. 

Parties competing will forward plans, specifications, and estimates to the 
Society, of which, and of all information sent* therewith, copies may be taken 
for publication, if the Society shall see fit, and the originals returned to the 
parties within six months if desired. 

ACCOMMODATION FOR FaRM-SERVANTS. 

To the Proprietor in Scotland who shall have Erected on his 
estate the most approved Farm-buildings in reference to the proper 
accommodation of Farm-Servants — The Gold Medal. 

Reports, Plans, and Specifications to be lodged by the 1st November 
1860, 
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leEICULTUEAL MEETING 

AXD 

GENERAL SHOW OF STOCK AND IMPLEMENTS, 

AT 

DUMFRIES, 

Crtsr THE 1st, 2d, and 3d op August 1860. 

President of the Society, 

HIS GRACE THE DUKE OF ATHOLE, K,T. 

Chairman of the Local Committee, 

THE RIGHT HON. THE EARL OF DALKEITH. 
Lord Lieutenant of Dumfriesshire* 

Convener of the Local Committee, 

THE RIGHT HON. THE EARL OF SELKIRK. 

Lord Lieutenant of the Stewartry, 

The District connected with the Show will comprise Dumfries- 
shire, the Stewartr^ of Kirkcudbright, and Wigtonbhire. 


GENERAL ARRANGEMENTS. 

implements 

Will be placed in the Yard on 27th and 28th July ; judged and 
tried on 3Uth and 31 st July ; exhibited on 1st, 2d, and 3d August. 

STOCK 

Will be placed in the Yard on the afternoon of the Slst, or before 
Seven o’clock on the morning of the 1st ; judged between Seven 
and Two o’clock on the Ist ; exhibited from Two till Fivp op the 
Ist, and from Seven till Four on 2d August. 

PRIZE STOCK, IMPLEMENTS, ETC., 

Will be exhibited from Nine till One on 3d August. 


The Competition is open to Exhibitors from all parts of the 
United Kingdom. 

No CertiScate of |lntry can be received after Wednesday 13th 
J une. 

Members of the Society have free access to the Show -Yard, and 
are exempted from Entry- Money of 2i per cent, on Premiums. 

Tenants, Members of the Society, may obtain Tickets for Farm 
Servants at 6d. See Rule No, 
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CLASS L-CATTLS. 

POLLED GALLOWAY, 

SBCTXpJSr 

1 Best Bull calved before 1st Jan. 1858, Twenty Sovereigns. 

Second best, . . Ten Sovereis^ns. 

Third best, • . The Bronze Medal. 

Breeder of the best Bull, .... The Silver Medal. 

2 Best Bull calved after Ist Jan. 1858, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

ThiPd best, The Bronze Medal. 

3 Best Bull calved after 1st Jan 1859, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third Best, The Bronze Medal. 

4 Best Cow of any age, . . . . Fifteen Sovereigns. 

Second best, Eight Sovereigns. 

Third best, The Bronze Medal. 

5 Best Heifer calved after 1st Jan. 1858, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Oronze Medal. 

6 Best Heifer calved after 1st Jan. 1859, Eight Sovereigns. 

Second best, . ' Four Sovei^eigns. 

Third best, The Bronze Medal. 

POLLED ANGUS OK ABERDEEN. 

7 Best Bull calved before 1st. Jan. 1858, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best, The Bronze Medal. 

Breeder of the best Bull, . . . The Silver Medal, 

8 Best Bull calved after 1st Jan. 1858, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best, The Bronze Medal. 

9 Best Bull calved after 1st Jan. 1859, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, ^ . The Bronze Medal. 

10 Best Cow of any age, Fifteen Sovereigns. 

Second best, . . ' Eight Sovereigns. 

Third best, The Bronze Jledal. 

11 Best Heifer calved after Ist Jan* 1858, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best The Bronze Medal. 

12 Best Heifer calved after let Jan. 1869, Eight Sovereigns. 

Second best, Four Sovereigns. 

Thiini best, The Bronze Medal. 

D 
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SHORT-HORK. 

Suction 

13 Best Bull calved before Ist Jan. 1858, Twenty Sovereigns. 

Second best Ten Sovereigns. 

Third best The Bronze Medal. 

Breeder of the best Bull, .... The Silver Medal. 

14 Kest Bull calved after 1st Jan. 1858, Twenty Sovereigns. 

Second Best Ten Sovereigns. 

Third best, The Bronze Medal. 

15 Best Bull calved after 1st Jan. 1859, Ten Sovereigns. 

Second Best, ........ Five Sovereigns. 

Third Best The Bronze Medal. 

16 Best Cow of anj age, .... Fifteen Sovereigns. 

Second best Eight Sovereigns. 

Third best The Bronze Medal. 

17 Best Heifer calved after 1st Jan. 1858, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

18 Best Heifer calved after 1st Jan. 1859, Eight Sovereigns. 

Second best, ... ... Four Sovereigns. 

Third best, . . The Bronze Medal. 

AYRSHIRE. 

19 Best Bull calved before 1st Jan. 1858, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best The Bronze Medal. 

Breeder of the best Bull, . . . The Silver Medal. 

20 Best Bull calved after Ist Jan. 1858, Ten Sovereigns. 

Second best, . Five Sovereigns. 

Third best, The Bronze Medal. 

21 Best Cow in Milk of any age, . . . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

22 Best Cow in Calf of any age, . . . Ten Sovereigns. 

Second best Five Sovereigns. 

Third best, The Bronze Medal. 

23 Best Heifer calved after 1st Jan. 1858, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best The Bronze Medal. 

24 Best Heifer calved after 1st Jan. 1859, Six Sovereigns. 

Second best, Three Sovere^s. 

Third best, The Bronzy 
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HIGHLAND. 

Section 

25 Best Bull calved before 1st Jan. 1858, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best The Bronze Medal. 

Breeder of the best Bull, .... The Silver Medal. 

26 Best Bull calved after Ist Jan. 1858, Ten Sovereigns. 

Second best, Five Sovereigns 

Third best, The Bronze Modal. 

27 Best Cow of any'age, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

28 Best Heifer calved after 1st Jan. 1857, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

29 Best Heifer calved after Ist Jan. 1858, Six Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal. 

MEDALS POE EXTRA STOCiv. 

30 Best Cross Ox calved after 1st Jan. 

1857, Medium Gold Medal. 

Second best The Silver Medal. 

Third best The Bronze Medal. 

31 Best Cross Ox calved after 1st Jan. 

1858, Medium Gold Medal. 

Second best, The Silver Medal. 

Third best The Bronze Medal. 

32 Best Polled Ox calved after 1st Jan. 

1857 Medium Gold Medal. 

Second best, The Silver Medal. 

Third best, The Bronze Medal. 

Best Polled Ox calved after Ist Jan. 

1858 Medium Gbld Medal. 

Second best . The Silver Medal. 

Third best, ; The Bronze Medal. 
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CLASS IT.~HOBSES, 


FOR AORICULTORAL PURPOSES. 


Sectiox 

1 Best stallion foaled before Ist Jan. 

1857 

Second best 

Third best, 

Breeder of the best Stallion, . • . 

2 Best Entire Colt foaled after 1st Jan. 

1857, 

Second best 

Third best 

3 Best Entire Colt foaled after Ist Jan. 

1858, 

Second best 

Third best, 

4 Best Entire Colt foaled after 1st Jan. 

1859, *. 

Second best, 

Third best 

5 Best Mare (with Foal at foot), foaled 

before 1st Jan. 1857, .... 

Second best 

Third best 

6 Best Mare (in Foal), foaled before 

1st Jan. 1357, ... . . 

Second best 

Third best, 

7 Best Filly foaled after 1st Jan. 1857, 

Second best, • . 

Third best, 

8 Best Filly foaled after 1st Jan. 1858, 

Second best 

Third best, 

9 Best Filly foaled after 1st Jan. 1859, 

Second best, 

Third best, 


Thii’ty Sovereigns. 
Fifteen Sovereigns. 
The Bronze Medal. 
The Silver Medal. 

Twenty Sovereigns. 
Ten Sovereigns. 

The Bronze Medal. 

Fifteen Sovereigns. 
Eight Sovereigns. 
The Bronze Medal. 

Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 

Twenty Sovereigns. 
Ten Sovereigns. 
The Bronze Medal. 

Fifteen Sovereigns. 
Eight Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
Eight Sovereigns. 
Four Sovereigns. 
The Bronze Medal. 
Six Sovereigns. 
Three Sovereigns 
The Bronze Medal. 
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CLASS III-SHEEP. 


‘cheviot. 


Section 

1 Best Tup not more than four shear, . 

Second. best 

Third best, 

2 Best Dinmont or Shearling Top, . . 

Second best, 

Third best, 

3 Best pen of five Ewes not more than 

four shear, 

Second best, 

Third best, 

4 Best pen of five Shearling Ewes or 

Gimmers, 

Second best, 

Third best, 


Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns, 
The Bronze Medal. 

Eight Sovereigns. 
Four Sovereigns. 
The Bronze Medal. 

Eight Sovereigns. 
Four Sovereigns. 
The Bronze Medal. 


BLACKFAOBD. 


5 Best Tup not more than four shear, . 

Second best, 

Third best, . . • 

6 Best Dinmont or Shearling Tup, . . 

Second best, 

Third best, 

7 Best pen of Five Ewes not more than 

four shear 

Second best, 

Third best, 

8 Best pen of five Shearling Ewes or 

Gimmers, 

Second best 

Third best . 


Ten Sovereigns. 
Five Sovereigns, 
The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns, 
The Bronze Medal. 

Eight Sovereigns. 
Four Sovereigns. 
The Bronze Medal. 

Eight Sovereigns. 
Four Sovereigns. 
The Bronze Medal. 


LEICESTER. 

9 Best Tup not more than four shear, . 

Secpnd best 

Third best, 

10 Best Dinmont or Shearling Tup, . . 

Second best, 

Third best, 


Ten - Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
Tf-n Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
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11 Best pen of five Ewes, not more than 


four shear, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best The Bronze Medal. 

12 Best pen of live Shearling Ewes or 

dimmers, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

LONQ-WOOLLBD OTHER THAN LEICESTER. 

13 Best Tup not more than four shear, Ten Soverei^s. 

Second best, Five Sovereigns. 

Third best, * . The Bronze Medal. 

14 Best Dinmont or Shearling Tup, . . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

15 Best pen of five Ewes not more than 

four shear Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

16 Best pen of five Shearling Ewes or 

Gimmers Eight Sovereigns. 

Second best Four Sovereigns. 

Third best, . The Bronze Medal. 


SOUTHDOWN. 


17 Best Tup not more than four shear, . Ten Sovereigns. 

Second best * Five Sovereigns. 

Third best, . • The Bronze Medal. 

18 Best Dinmont or Shearling Tup, . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

19 Best pen of five Ewes not more than 

four shear, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

20 Best pen of five Shearling Ewes or 

Gimmers Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal, 
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CLASS IV-SWINE. 


Section 

1 Best Boar, large breed, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

2 Best Boar, small breed, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best The Bronze Medal. 

3 Best Sow, large breed Six Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal. 

4 Best Sow, small breed Six Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal. 

5 Best pen of three Pigs, not exceeding 

8 months old, large breed, . . Four Sovereigns. 

Second best, Two Sovereigns. 

Third best, The Bronze Medal. 

6 Best pen of three Pigs, not exceeding 

8 months old, small breed, . . Fr'tr Sovereigns. 

Second best, Two Sovereigns. 

Third best, The Bronze Medal. 


CLASS V.-POXJLTEY. 


Coloured Dorking. 

Section 

1 Best Cock and 2 Hens, 

Second best, 

2 Best Cockerel and 2 Pullets, . . . 

Second best 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 


White Dorking. 

3 Best Cock and 2 Hens, . > . . . 

Second best, ‘ . 

4 Best Cockerel and 2 Pullets, . . ■ 

Second best, 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 


Coloured Cochin-China. ' 

5 Best Cock and 2 Hens The Silver Medal. 

Second best The Bronze Medal. 

6 Best Cockerel and 2 Pullets, . . . The Silver Medal. 

Second best, The Bronze Medal. 
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White Oochin-China. 

Section 


8 Best Cockerel and 2 Pullets, . . ■ The Silver Medal. 

Second best, The Bronze Medal. 

Beamahpootra. 

9 Best Cock and 2 Hens, The Silver Medal. 

Second best, The Bronze Medal. 

10 Best Cockerel and 2 Pullets, . . . The Silver Medal. 

Second best The Bronze Medal. 

Malay. 

11 Best Cock and 2 Hens, The Silver Medal. 

Second best The Bronze Medal 

12 Best Cockerel and 2 Pullets, . . . The Silver Medal. 

Second best, .... .... The Bronze Medal. 

Spanish. 

13 Best Cock and 2 Hens, The Silver Medal. 

Second best The Bronze Medal. 

14 Best Cockerel and 2 Pullets, . . . The Silver Medal. 

Second best, The Bronze Medal. 

"Golden Hamburg. 

15 Best Cock ana 2 Hens The Silver Medal. 

Second best The Bronze Medal. 

16 Best Cockerel and 2 Pullets, . . . The Silver Medal. 

Second best, The Bronze Medal. 

SiLVEB Hamburg. 

17 Best Cock and 2 Hens, The Silver Medal. 

Second best, The Bronze Medal. 

18 Best Cockerel and 2 Pullets, . . . The Silver Medal. 

Second best, The Bronze Medal. 

Polish. 

19 Best Cock and 2 Hens The Silver Medal. 

Second best, The Bronze Medal. 

20 Best Cockerel and 2 Pallets, . . . The Silver Medal. 

Second Best, " The Bronze Medal. 
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Game. 

Section 

21 Best Cock and 2 Hens, The 

Second best, The 

22 Best Cockerel and 2 Pullets, . . . The 

Second best, The 

Any Other Breed. 

23 Best Cock and 2 Hens The 

Second best The 

24 Best Cockerel and 2 Pallets, . . . The 

Second best The 

Bantams. 

25 Best Cock and 2 Hens, ..... The 

Second best, The 

26 Best Cockerel and 2 Pullets, . . . The 

Second best, The 

Capons — 0 / any Breed. 

27 Best 3 Capons, The 

Second best, The 

Duces — White Aylesbury. 

28 Best Drake and 2 Ducks, .... The 

Second best, .* The 

Rouen Duces. 

29 Best Drake and 2 Ducks, .... The 

Second best, The 


Silver Medal. 
Bronze Medal. 
Silver Medal. 
Bronze Medal. 


Silver Medal. 
Bronze Medal. 
Silver Medal. 
Bronze Medal. 


Silver Medal. 
Bronze Medal. 
Silver Medal. 
Bronze Medal- 


Silver Medal. 
Bronze Medal. 


Silver Medal. 
Bronze Medal. 


Silver Medal. 
Bronze Medal. 


Any other Breed. 


30 Best Drake and 2 Ducks, . . . . 
Second best v • • 


The Silver Medal. 
The Bronze Medal. 


31 


Turebys — Black Norfolk. 

Best Cock and 2 Hens, The Silver Medal. 

Second best, Thh Bronze Medal. ' 


32 


Turekys— . 4ny other Breed. 

Best Cock and 2 Hens, The Silver Medal. 

Second best, The Bronze Medal. 
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Geese. 

Section 

33 Best Gander and 2 Geese, .... The Silver Medal. 
Second best, The Bronze Medal. 


CLASS VI-DAIRY PRODUCE. 


Section 

1 Best sample of Cured Butter, . . . Five Sovereigns. 

Second best, Three Sovereigns. 

Third best The Bronze Medal. 

2 Best sample of Powdered Butter, . . Five Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal. 

3 Best sample of Fresh Butter, . . . Five Sovereigns. 

Second best, ... * Three Sovereigns. 

Third best The Bronze Medal. 

4 Best Two Sweet Milk Cheeses, . Five Sovereigns. 

Second best Three Sovereigns. 

Third best, The Bronze Medal. 

6 Best Two Skimmed Milk Cheeses, . Five Sovereigns. 

Second best, Three Sovereigns. 

Third best The Bronze Medal. 

6 Best Two English Cheeses, . . . Five Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal. 

7 Best Two Imitation English Cheeses, , Five Sovereigns. 

Second best, Three Sovereigns. 

Third best, . ’ The Bronze Medal. 


CLASS Vll.-IMPLEMENTS AND MACHINES. 

When an Implement exhibits any original and important improvement, the Judges 
may recommend an honorary Premium in addition to the Money. 

The Brofixe Medal mil he given as a Second Prize in each Section, 

Section 

1 Best Two-Horse Plough for general pur- 

poses, 

2 Best Trench or Deep Furrow Plough, . 

3 Best Subsoil Plough for Two Horses, 

4 Best Subsoil Plough for Three or Four 

Horses, 

5 Best Double Mould- Board Plough, . . 

6 Best Ribbing Plough, 


Two Sovereigns. 
Two Sovereigns. 
Two Sovereigns. 

t 

Three Sovereigns. 
Two Sovereigns. 
Two Sovereigns. 
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Section 

7 Best Two-Horse Grubber or Cultivator, . Three Sovereigns. 

8 Best Norwegian Harrow, or Pulverising 

Land Roller, Three Sovereigns. 

9 Best Consolidating Land Roller, . . . Four Sovereigns. 

10 Best Land Presser for preparing Seed- 

bed for Grain, Four Sovereigns. 

11 Best Ribbing Machine, Two Sovereigns. 

12 Best Harrows for Heavy Land, . . . Two Sovereigns. 

13 Best Harrows for Light Land, .... Two Sovereigns. 

14 Best Harrows for coveri^ Grass Seeds, Two Sovereigns. 

15 Best Common Swing-Trees for Two 

Horses One Sovereign. 

16 Best Equalising Swing-Trees for more 

than Two Horses, One Sovereign. 

17 Best Broadcast Sowing-Machine for prain, Five Sovereigns. 

18 Best Drill Sowing-Machine for Gram, . Five Sovereigns. 

19 Best Sowing-Machine for Grass Seeds, . Five Sovereigns. 

20 Befei Sowing-Machine for Turnips, . . Three Sovereigns. 

21 Best Sowing-Machine for Turnips with 


Manure, Five Sovereigns. 

22 Best Dibbling or Drop Sowing-Machine 

with Manure, Three Sovereigns. 

23 Best Sowing-Machine for Mangold, . . Three Sovereigns. 

24 Best Sowing-Machine for Carrots, . . Three Sovereigns. 


25 Best Three-row Sowing-Machine for Beans, Two Sovereigns. 

26 Best One-row Sowing-Machine for Beans, One Sovereign. 

27 Best Machine for Pulverising Guano, &e., Two Sovereigns. 

28 Best Machine for Distributing Guano in 

drill or broadcast, Five Sovereigns. 

29 Best Liquid Manure Distributing-Ma- 

chine, Four Sovereigns. 

30 Best Horse-Hoe for Drilled Grain Crops, Four Sovereigns. 

31 Best Horse-Hoe for Green Crops, . . Two Sovereigns. 

32 Best Machine for Singling Turnips, . . Four Sovereigns. 

33 Best Machine for Raising Potatoes, . Four Sovereigns. 

34 Best Scythe for general purposes,** . . One Sovereign. 

36 Best Reaping-Machine, Selt-delivery, . Ten Sovereigns. 

36 Best Reaping-Machine, Manual-delivery, Ten Soverei^s. 

37 Best Horse Stubble or Hay Rake, . . Two Sovereigns. 

38 Best Thrashing-Machine, for Two or 

more Horses, Five Sovereigns. 

39 Best Thrashing-Machine, with Steam 

Power, Twenty Sovereigns. 

40 Best Fanners or other Machine for 

Winnowing Grain, Three Sovereigns. 
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41 Best Fanners or other Machine for 

Cleaning Grass-Seeds, 

42 Best Weighing-Machine for Grain, . 

43 BestWeighing- Machine, indicating from 

1 lb, to 2 tons, . . .... 

44 Best Straw-Cutter for Hand-labour, 

45 Best Straw-Cutter for Power, . . . 

46 Best Turnip- Cutter for Cattle, . . . 

47 Best Turnip-Cutter for Sheep, . . . 

48 Best Turnip-Cutter for Sheep, attach- 

able to a Cart. 

49 Best Machine for Pulping Turnips, . . 

50 Best Root-Washer, . 

61 Best Linseed-Bruiser for Hand-labour, . 

52 Best Oil-Cake Bruisei* for Hand-labour. 

53 Best Graint Grinder onBruiser for Power, 

54 Best Steaming- Apparatus for Food, . . 

55 Best Feeding-Troughs for Byres, . . 

56 Best Feeding-Troughs for Sheep, ♦ . 

57 Best Sheep Fodder-Rack, 

58 Best Churn worked by Hand, .... 

59 Best Churn worked by Power, . . . 

60 Best Cheese-Press, 

61 Best General Set of Dairy Utensils, 

02 Best One-Horse Cart, with Harvest Frame 

03 Best Harvest-Cart, 

64 Best Light Spring-Cart, 

65 Best Wheel-Barrow of Malleable Iron, 

66 Best Barrow for conveying Cooked Food, 

67 Best Divisions, Rack, and Manger, for 

Farm Stables, 

08 Best Farm Harness, 

69 Best Stack-Pillars, with Framework, . 

70 Best Field-Gate, constructed entirely of 

Iron, 

71 BestField-Gate, not constructed entirely 

of Iron, 

72 Best Dunghill- Gate, to open at different 

elevations, 

73 Best Iron Hurdles for Cattle-Fence, 

74 Best Iron Netting for Sheep-Fence, . . 
76 Best Wooden Hurdles or other Fencing 

for Sheep, 

76 Best Pipe or Tile Machine for Hand or 
Power, .... 
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Three Sovereigns. 
Two Sovereigns. 

Four Sovereigns. 
Two Sovereigns. 
Tliree Sovereigns. 
Two Sovereign.^. 
Two Sovereigns, 

Three Sovereigns. 
Two Sovereigns. 
Two Sovereigns. 
Two Sovereigns. 
Two Sovereigns. 
Five Sovereigns. 
Five Sovereigns. 
One Sovereign. 
One Sovereign. 
Two Sovereigns. 
Two Sovereigns. 
Three Sovereigns. 
One Sovereign 
Two Sovereigns. 

, Four Sovereigns. 
Four Sovereigns. 
Two Sovereigns. 
One Sovereign. 
One Sovereign. 

Two Sovereigns. 
One Sovereign. 
Two Sovereigns. 

One Sovereign. 

One Sovereign. 

One Sovereign. 
One Sovereign. 
One Sovereign. 

One Sovereign. 

Five Sovereigns. 
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Section 

77 Best Pipes for Conveying Water under 

Pressure 

78 Best Tiles and Pipes for Field Drainage, 

79 Best Glazed Socketed Pipes for Sewer- 

age, 

80 Best Tools for Cutting Field Drains, 

81 Best Tools for Cutting Open Drains in 

Hill Pastures, 

82 Best General Set of Hand Implements 

for the Farm, 

83 Best Gas Apparatus for Country Houses 

and Farm Steadings, 


Three Sovereigns. 
Two Sovereigns. 

Three Sovereigns. 
One Sovereign. 

One Sovereign. 

Two Sovereigns. 

Five Sovereigns. 


SPECIAI, PREMIUM 

By the Bight Hon. Lord Ashburtcm to the Inventor of the 
best Drag for the common Cart, to be exhibited in work- 
ing order. £10. 


EXTRA STOCK AND IMPLEMENTS. 

STOCK and IMPLEMENTS not included in the Sections for 
Competition may be exhibited as Extra, and will receive 
Honorary Premiums when specially commended. 

OBNESAL BEGDLATIONg. 

1. Membors of the Society are admitted to the Show-Yard without payment 
on exhibiting a “ Meniber'i Ticket,*^ Tickets will be sent to all Members re- 
siding in the District connected with the show— -Dumfriesshire, the Stewartry, 
and Wigtownshire. Members residing in other localities must apply for 
Tickets at the Secretary’s Office not later than the 20th of July. 

2. Tenant Farmers who are Members of the Society, and who reside within 
the District of the Show, may obtain Tickets of Admission to the Yard for 
their Farm- Servants at Sixpence each, on applying at the Secretary’s Office, 
No. 6 Albyn Place, or to Alex. Simpson, Esq , Dumfries, between 1st of June 
and 20th July. The names of the persons foV whom the Tickets are required 
must be specified, and they will be available for Thursday 2d August only. 

3. Stock must be the property, and in the possession, of the Exhibitor from 
the date of the Certificate of Entry, and the exact age must be stated in the 
Certificate. 

4. Evidence may be required that Stallions and Bulls have had produce. 

5. Animals entered in aiiy Section for Cows must have had Calves previous 
to the Show, and when exhibited, they must either be in milk or in calf ; if in 
milk, birth must have been within 9 months previous to the Show ; if in calf, 
it must be certified within 9 months after it 
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6. Heifers in Section 17 (two-year-old Short-Hom heifers) must be in calf 
when exhibited, and birth must be certified within 9 months after the Show. 

7. Mares in Section 5 must have foals at foot. Mares in Section 6 must be 
in foal, and awards will be suspended till birth is certified. 

8. Ewes and Gimmers must be taken from regular breeding hirsels, and 
Ewes must rear lambs in 1660. 

9. An Animal which has gained a first Premium at a General Show of the 
Society cannot again compete in the same class. The Medium Gold Medal 
shall be awarded to any animal, exhibited as Extra Stock, which has previously 
obtained the Society's first premium as an aged Bull, Stallion, or Cow. 

10. No Animal shall bear on its rug, harness, or other fittings, any initial, 
crest, or other mark of ownership, nor be distinguished otherwise than by the 
number indicating its place in the Catalogue. 

11. Commendations shall only be given for Extra Stock. In other classes 
the Judges shall restrict their awards to the Premiums offered • 

12. The violation by an Exhibitor of any one of the Regulations shall involve 
the forfeiture of all Premiums ^warded to him. 

1 3 Should it be proved to the satisfaction of the Directors that an Animal 
has been entered under a false name, pedigree, or description, for the purpose 
of misleading the Directors or Judges as to its qualification or properties, the 
case shall be reported to the first General Meeting, in order that the Exhibitor 
shall be disqualified from again competing at the Society’s Shows, and his name, 
if he be a Member, struck from the roll, 

14. When an animal has previously been disqualified by the decision of 
any Agricultural Association in Great Britain or Ireland, such disqualification 
shall attach, if the Exhibitor, being aware of the disqualification, fail to state 
it, and the grounds thereof, in his entry, to enable the Directors to judge of its 
validity. 

15. Protests against the awards of the Judges must be lodged with the 
Secretary not later than Ten am on Tliursday 2d August, and parties must 
be in attendance at the Committee-Boom, in the Show-Yard, at Eleven, when 
protests shall be heard and disposed of by the Directors. 

16. It will be the duty of the Secretary to seo that no Member of the Society, 
Exhibitor, or Stranger, be present in the Yard, under any pretext, while the 
Judges are engaged in their inspection. 

17. The Society shall not be liable for any loss or damage which Stock, Im- 
plements, or other articles may sustain. 

18. The Premiums awarded will be paid after the 1st of January 1861. Pre- 
mivms not applied for within two years from the term X>f payment shall he 
forfeited. 

19. Tho decisions of the Judges, as confirmed by the Directors, are final, 
and no appeal is competent. 


CBETIFICATES OF BNTBY. 

20. Every Lot must be intimated by a Certificate of Entry, lodged not 
later than the \Zth of June, Printed forms will be issued on application to 
the Secretary. 

21, The Secretary will attend at Dumfries on the 12th and 13th of June, 
to receive and close the Entries. 
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22. XdmiBsion-OrderB to the Yard for Stock, &c., &c., will be given M'hen 
Entries are made, or forwarded by post previous to the Show. 

23. Exhibitors, not members of the Society, shall pay an Entry- Money for 
Stock of 2^ per cent, on the highest Premium for which the Entry is made. 
Members may show three Lots of Stock in each Section free, but must pay 
the same percentage on the Premimn for each additional Lot. The Entry- 
Money for Implements, Poultry, and Dairy Produce, is 28. Gd. on each Lot, 
and Members may show one Lot free in each Section, 

ACCOMMODATION FOR STOCK. 

24:. Covered accommodation will be provided for the whole of the Stock, 
and the following rates shall be paid by all Exhibitors at the time of making 


their Entries : — 

s. d. 

Stallions, and 3 and 2 year old entire Colts 10 0 

All other Horses and Cattle 2 years old and upwards ... 7 6 

Yearling Colts, Fillies, Bulls, and Heifers 5 0 

Sheep and Swino, per pen 5 0 

Poultry, per coop 2 6 


25. The Yard will be oi)en for the reception of Stock on Tuesday Slst July, 
and between Five and Seven o’clock on the morning of the Ist August. Ko 
Stock will be admitted after that hour. 

26. Stock will be accommodated from Tuesday till Filday, and no Exhibitor 
shall be permitted to remove Cattle, Sheep, or Swine from the Yard till Five 
p.M. on Thursday, or, if Prize Stock, till One p.m. on Friday, except on 
certificate by the Veterinary Surgeon employed by the Directors. 

27. Horses may be withdrawn at Six each evening on a deposit of £2 for 
each animal, which shall be forfeited if the animal is not brought back at Six 
o’clock the following rooming. 

26. Servants in charge of Stock must bring their oi^^n buckets or pails. 
A first bedding will be provided by the Society, but all other fodder and food 
for Stock will be supplied, at fixed prices hereafter to be published, by a 
Contractor employed by the Society. 

PLACINO AND JUDGING STOCK. 

29. A Special Committee will superintend the placing of Stock, and will retire 
from the Yard aa^soon as the Judges enter. Exhibitors may see their Stock pro- 
perly placed, but they must immediately thereafter retire : and on no pretext shall 
Any other parties be permitted to enter the Yard until it is opened to the public. 

30. One servant will be admitted with each Lot. Bulls must be secured 
by a ring or screw in the nose, with a chain or rope attached. The Competing 
Stock shall be distinguished by numbers, and the owner’s name must not be 
mentioned till the Premiums are decided. 

3SL. The Judges will commence their inspection at Seven o’clock on Wed- 
nesday, 1st August. They shidl decide without inquiiy^ as to the names 
parties or places, and with reference merely to the numbers which distinguish 
the animals. In no case shall a Premium be awarded unless the Judges deem 
the animals to have sufficient merit, more especially if there is only one Lot 
in the Section, and it shall be in their power to suggest the removal of any 
Lot which appears to them unworthy of being placed in the Yard. 
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32. A Member of Committee will attend each Section of the Judges. It 
will be his duty to see that no obstruction is offered to them ; to communicate 
to the Secretary any question that may arise for the consideration of the 
Directors ; to complete their reports ; and to ticket the prize animals. None 
of the tickets so placed shall be removed. 

33. No Exhibitor shall act as a Judge or attending Member, nor shall he 
nor his Factor nor Land Steward, on any pretext whatsoever, be allowed to 
t‘nter the Show-Yard, or remain in it, from the time the Judges commence 
their duties till Two o’clock, when the Yard will be opened to the public. 

PLACtNO AND JUDOINO IMPLEMENTS. 

34. The Show* Yard will be open for the reception of Implements on 
Friday, 27th July, and all articles must be placed by Saturday Evening. No 
article will be admitted without an Admission-Order. 

35. Exhibitors must attach to each Implement, when forwarded to the 
Show, a card bearing the Exhibitor’s name, that of the Implement, and the No. 
of the Section in which it has been entered. 

36. Articles entered in Competition under any Section of the Premium* 
List shall be arranged in the Yard according to their respective Sections, 
which must not be disturbed so long as Implements are kept in the Yard. 

37. General Collections ” may bo entered not to compete, which shall not 
be tried nor repoited on. The space required for them must be intimated on 
or beforo 13th Juno; a moderate charge will be made for it. 

38. Articles may be entered as “ Extra'* for Medals, provided they do 
not fall within any Section of the Premium List. 

39. The Judges will commence their inspection on Monday 30th Jul^, at 
Eight o'clock, and resume it the following morning at Seven. Practical utility 
will be considered more than mere ingenuity of design ; substantial workman- 
ship will be preferred to highly finished execution ; and due weight will in all 
cases be given to economy, both as regards the price of the Implement, and 
the saving of the labour effected by it. The materials must be the same as 
those in ordinary use for sale, and the houa fide market price must be attached. 

40. A trial of Implements will take place on Wednesday Ist August; and 
at Two o’clock the Yard will be opened to the public. 

41. If the state of the crops does not admit of Reaping-Machines being 
worked, a trial in the neighbourhood of Dumfries will be fixed for a later 
period. 

42 Implements may be removed from the Yard at Five o’clock on Thursday 
2d August, but the Yard will be kept open for exhibition and sale till 3 
o’clock on Friday. 


PLACING AND JUDGING DAIKT PRODUCE. 

43. Dairy Produce must be brought to the Show-Yard not later than seven 
o’clock on the morning of Wednesday 1st August. No Lot will be admitted 
without an admission-order. 

44. Samples of Cured and Powdered Butter not to be less than 14 lbs. 
Fresh Butter to be in three -J* lb. rolls. Dairy Produce must be made on the 
Exhibitor’s farm in 1860. At least 1 ewt, of the variety of Butter, and 2 
cwt. of that of the Cheese, exhibited, must have been made daring the season. 
The lots shall be fair samples. 
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45. The Judges will be in attendance at Ten, and the Exhibition will be 
opened to the public at One o'clock on Wednesday the Ist. 

46. No article to be removed from the Yard till Five o’clock on Thursday 
the 2d. 


PLACING AND JUDGING POULTRY. 

47. Poultry may be brought to the Show- Yard on Tuesday afternoon, or 
between Five and Seven o'clock on the morning of Wednesday, Ist August. 
No Lot will be admitted without an Admission-Order. Coops, food, and at- 
tendance will be found by the Society. 

48. The Judges will be in attendance at Seven, and the Exhibition will be 
opened to the public at Two o’clock on Wednesday the 1st. 

49. No Lot to be removed from the Yard till Five o’clock on Thursday 
the 2d. 


EXHIBITION OF PRIZE STOCK AND IMPLEMENTS. 

50. All Prize Animals, Implements, and Poultry must remain in the Show- 
Yard till One o’clock on Friday, 3d August, or the Prenuums will be forfeited. 


Premium Lists, Certificates of Entry, and Regulations, may be 
obtained by applying at the Secretary’s Offices No. 6 Albyn Place, 
Edinburgh, or to Alexander Simpson, Esq., Dumfries. *• 

The Secretary will attend at Dumfries on 12th and 13th June 
to receive entries. 



AGRICULTURAL MEETING 

AND 

GENERAL SHOW OF STOCK AND IMPLEMENTS, 

At PERTH, in 1861. 

The District connected with the Show will comprize the 
Counties of PtinTii, Fjfh, Kinross, and Clackmannan, and 
Western part of FoiiFAiJSiJiRK. 

CATTLE. 

Premiums in Money will be offered for the following Classes : — 

SIIOKT-IIOKN. 

Bulls calved before 1st January 1859. 

Bulls calved after 1st January 1859. 

Bulls calved after 1st January 18G0. 

Oows of any age. 

Heifers calved after 1st January 1859. 

Heifers calved after 1st January 1860. 

PO]iLED. 

Bulls calved before 1st January 1859. 

Bulls calved after 1st January 1859. 

Bulls calved after Ist January 1860. 

Cows of any age. 

Heifers calved after 1st January 1859. 

Heifers calved alter 1st January 1860. 

NqU , — When the Number of UallowayB exceeds Three in any Section, they shall be 
judged separately from Polled Angus and Aberdeen. 

AVRSniRK. 

Bulls calved before Ist January 1859, 

Bulls calved after 1st January 1859. 

Cows in Milk of any age. 

Cows in Calf of any age. 

Heifers calved after 1st January 1859, 

Heifers calved after 1st January J860. 

HIGHLAND. 

Bulls calved before 1st January 1858. 

Bulls calved after 1st January 1868. 
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Bulls calved after Ist January 1859. 

Cows of any asje. 

Heifers calved after 1st January 1858. 

Heifers calved after 1st January 1859. 

EXTRA STOCK. 


Millah will bf oJfer9d for (he followiuff extra daa.^ea o f Cattle. 

Oxen of any pure or cross-breed, calved after 1st January 1858. 

Oxen of any pure or cross-breed, calved after 1st January 1859. 

Oxen of any pure or cross-breed, calved after 1st January 1860. 


Highland Oxen calved after 1st January 1857. 

Highland Oxen calved after 1st January 1858. 

Cross-bred Heifers calved after 1st January 1859. 

Cross-bred Heifers calved after 1st January I860. 

HORSES. 

For Affvirulldral Parp( ses. 

Stallions foaled before Ist January 1858, 

Entire Colts foaled after 1st January 1858. 

Entire Colts foaled after 1st January 1859. 

Entire Colts foaled after 1st January 1860. 

Mares with foal at foot, foaled before 1 st January. . . 1 858. 

Mares in foal, foaled before 1st January 1858. 

Fillies foaled after 1st January 1858. 

Fillies foaled after 1st January 1859, 

Fillies foaled after 1st January 1860. 


SHEEP. 

RLACIv-FACED. 

Tups not more than four shear. 
Dinmont or Shearling Tups. 
Ewes not more than four shear. 
Shearling Ewes or Gimmers. 

CHEVIOT. 

Tups not more than four shear. 
Dinmont or Shearling Tups. 
Ewes not more than four shear. 
Shearling Ewes or Gimmers. 

T^EICESTER. 

Tups not more than four shear. 
Dinmont or Shearling Tups. 
Ewes not more than four shenr. 
Shearling Ewes or Gimmers. 
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LONG-WOOLLED OTHER THAN LEICESTER. 

Tups not more than four shear. 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Gimmers 

SOUTHDOWN. • 

Tups not more than four shear. 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Gimmers. 

Note * — Ewes and Gimmers to be exhibited in pens of five. 


SWINE. 

Boars, large breed. Sows, large breed 

Boars, small breed. Sows, small breed. 

Pigs not exceeding 8 months old, large breed. 
Pigs not exceeding 8 months old, small breed. 


POULTRY. 

Cock and 2 Hens, Cockerel and 2 Pullets, of each of the follow 

ing Breeds : — 


Coloured Dorking. 
White Dorking. 
Coloured Cochin-China. 
White Cochin-China, 
Bramahpootra. 

Malay. 

Spanish. 

Golden Hamburg. 

Silver Hamburg. 

Polish. 


Game. 

Any other distinct breed. 
Bantams. 

Capons. 

White A)de8bury Ducks, 
Jiouen Ducks. 

Any other breed, 

Black Norfolk Turkeys. 
Turkeys, any other breed. 
Geese. 


DAIRY PRODUCE. 


Cured Butter, 
powdered Butter. 
Fresh Butter. 


Sweet Milk Cheese. 
Skimmed Milk Cheese. 
English Cheese. 
Imitation Ikiglish Cheese. 


IMPLEMENTS. 

The Premiums for Implements will be afterwards published. 
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AGRICULTURAL EDUCATION. 

The following Bye-Laws have been enacted under the aulliority 
of the Supplementary Charter of 1851), and in terms of the Ke- 
I)ort by the Council on Education thereby created : — 

1. That in terms of a Report by the Council on Education, the 
following Board of Examiners be appointed : — 

Scienc' and Practice of AgnenUnre — Mcchaivcn and Agriculture of the 

Farm — Profofisor .Toiin W'ilson; Orouar IIopi:, Fenton Barns; Robert 

Rurspll, Edinburtrh ; uiul John Wilson, Edington Mains 
Botany — Piofo&sor Bai t oru. 

ClumUtry — Piofe^sor Thumas Andt rron. 

Natural Illstary -Professor Au man. 

Vetori n a ry rgcry — Professor D ick. 

Fiel / Eaginci riuy and Surveying — John Millfr of Loitlien, C.E., and Jamfs 

8tirlin(., (\E. 

Book’h eping and Accounts - Kenncth Macki nzie, Accountant, and Peter 

M ‘Lagan of Punipberston. 

2. That it shall be competent for said Board from time to time 
to receive for examination, and to recommend for the Society’s 
Agricultural Diidoma, Candidates who shall have attained their 
21st year, and who shall exhibit the vouchers, and pass an exa- 
mination on the subjects hereinafter prescribed 

3. That the vouchers to be exhibited shall be such as to afford 
satisfactory evidence to the Board: 1st, That the Candidate has 
attended a farm, and been engaijed in the practical operations 
thereof for a period of two years, or for two separate periods of 
•not less than one year each. 2<//(f/, That the Candidate has at- 
tended, for another period of two years, or for separate periods of 
not less than one year each, the following classes in some semi- 
nary recognised by the Board as sufficient: — Agriculture, Chemis- 
try, Natural History, Botany, Veterinary Medicine, and Surgery. 

4. That the Candidate’s knowdedge’bf practical husbandry, and 
of the foregoing branches of study, as well as of Technology, 
Field Engineering and Surveying, Farm Mechanics and Architec- 
ture, and Book-keeping, shall be established to the satisfaction of 
the JBoard by means of a strict examination. 

5. That upon a report made by the Board to the Council on 
Education, stating that a Caadidate has exhibited the vouchers 
And passed the examination required, the Council shall issue, in 
favour of such Candidate, a diploma bearing the corporate seal of 
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the Society, and certifying his proficiency in the arts and sciences 
connected with agriculture. 


In terms of the foregoing Bye-Laws, the Board of Examiners 
will be prepared to receive Oanclidates for tlie Biploina in the So- 
ciety’s Museum, George IV. Bridges on the 28th and 29th of March. 
Gentlemen desirous of passing an examination must lodge their 
names with the Seer(*tary on or before the 20th of March. 


VETERINARY COLLEGE. 

This establishment is conducted by Professor Dick, assisted by 
Dr Allen Dalzell, Dr Young, Mr Strangeways, and Mr Worth- 
ington. The cuiTiculuni embraces the principles and practice of 
Veterinary Medicine and Surgery, with Anatomy, Physiology, and 
Demonstrations; Chemistry; Materia Medica and Dietetics; and 
the general management of domes! ieated Animals. 

Students have the advantage of assisting in an extensive prac- 
tice, and of performing the different operations which most fre- 
quently occur. 

Attendance on Two Courses is required before a Student is 
taken upon trial for diploma; the examinations tare conducted by 
leading menibei’s of the Medical Facultv, and of the Veterinary 
IVofession; Graduates of the College are eligible for appointment 
as Veterinary Surgeons in Her Majesty's Service. 


MUSEUM. 

The Museum, George IV, Bridge, is open from eleven till three 
o’clock every day, except Monrlay. The public are admitted on 
inscribing their names in the Visitors’ Book. Persons desirous of 
preserving objects illustrative of the Vegetable products of the 
country arc invited to transmit them to the Secretary. * 
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MONTHLY MEETINGS. 

Periodical Meetings are held in the Museum, when papers are 
read, and subjects in the science and practice of Agriculture are 
discussed. Strangers are admitted, but cannot take part in tlio 
business. 


LABORATORY. 

Dr Anderson, Chemist to the Society, will receive communica- 
tions on all subjects connected with the Chemical Dej>artment, at 
the Laboratory, 15 SiiUTTJiE Street, Glasgow. 

The following are the rates at which analyses, &c., are furnished 
to Memhers of the Soclettf : — 

1. Complete analysis of a Soil, including deiennination of alka- 

lies and phosphates, £3. 

2. A partial analysis of a Soil, such as the determination of the 

quantity of organic matter, and relative proportion of 
clay, sand, and carbonate of lime it contains, 10s. 

3. Quantitative determination of any one ingredient of a Soil, 

7&. 6d. 

4. Complete analysis of Saline Manures and other substances, 

such as Gy))suin, Nitrates of Soda and Potash, Arnmonia- 
eal Salts, Guano, Oil -Cake, Bone-Dust, Rape-Dust, Su- 
perphosphate of Lime, £1. 

5. Testing any of the above substances for adulterations, — 

for each sample, 5s. 

This examination is sufficient to determine whether or 
not any of these substances are grossly adulterated, but 
it gives no idea of the comparative value of different 
Samples where all are genuine. 

6. Determination of the percentage ^f phosphates and am- 

monia in a guano, lOs. 

This determination will generally show whether the 
sample is of fair quality, and agrees with the analysis 
by which it was sold, but does not fix its equal com- 
mercial value. 

7. Determining the quantity of soluble and insoluble phos- 

phates in a superphosphate, 10s. 

This determination generally suffices to show whether 
the sample is of fair quality, and corresponds with the 
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analysis by which it was sold, but not to fix its exact com- 
mercial value. 

8. Complete analysis of limestones, marts, shell-sands, &c, £1. 

9. Examinin^y any of the above substances for the quantity of 

lime, and ascertaining in the same the presence of Mag- 
nesia and Alumina, 7s. Gd. 

Ascertaining the proportion of these, 2s. 6d. additional 
for each substance. 

10. Complete analysis of the Ashes of any Plant, £3. 

11. Complete analysis of a water, £2. 

12. Determination of the amount of salts in solution, and of the 

lin)0 thrown down by boiling in any water, 10s. 

13. Analysis of Tile or Fire-Clay, £l, 10s. 

14. Complete analysis of roots, grains, and other vegetable pro- 

ducts, £1. 

15. Examining products of Vegetation, or of the Dairy, such as 

nutritive matters in Wheat, or other grain — (piantity of 
butter or cheese in milk — 5s. for each ingredient. 

16. Determination of the quantity of nitrogen in any substance, 

7s, Gd. 

17. Answers to letters asking advice on subjects within the de- 

partment of the Chemist, 5s. 

The charges tor other analyses not specified in the list will be 
settled by the Committee of Management, with reference to the 
amount of work which they involve, and on a scale similar to the 
above. 

INSTRUCTIONS FOR SKLECTI^a SAMPLES FOR ANALYSIS. 

\Much inconvenience and delay having been experienced by per- 
gQ<hs sending samples for Analysis which had not been sufi&ciently 
Jrefully selected, and were afterwards found not to represent the 
3erage composition of the substance, it is particularly requested 
^{jfat the following instructions may be attended to as closely as 
^..•Ircumstances will permit: — 

Manures,— A large handful of the manure should be taken from 
each of at least five or six different parts of the cargo, and if any 
lumps are found in it, a due proportion of these should also be 
taken. The whole being laid on a large sheet of paper, should be 
carefully mixed by rubbing with the hand, the lumps being broken 
down and mixed as uniformly as possible with the powdery part. 
If this mixture be carefully made, a quantity of it not exceeding 
two ounces will suffice fi;r the analysis. It should be folded up in 
tinfoil, to prevent its becoming dry, and is most cheaply and expe- 
ditiously forwarded by post. In default of tinfoil, the sample may 
be wrapped in double folds of strong writing-paper; and if the 
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paper be well rubbed with wax, so as to make it impervious to 
moisture, it will answer nearly as well. Should the manure con- 
tain stones, or be very moist, or should any difficulty be expe- 
rienced in making a uniform mixture, it is desirable that two or 
three pounds should be sent. 

Soils . — In selecting Soils for Analysis, five or six spadefuls 
should be taken from different parts of the field, and, after being 
spread out in a thin layer for several days to dry, should be put 
two or three times through a fine sieve, so as to insure uniform 
mixture. For a complete analysis, not less than four pounds 
should be sent ; for a partial analysis, three or four ounces will be 
sufficient. 

TFa^crfi.—For the complete analysis of a water, about two gal- 
lons are requiied ; for the determination of the amount of salts in 
solution, and lime thrown down by boiling, two quarts will suffice. 
A well-water may be selected at any time ; but the water of a 
spring or running stream should be taken in dry weather. The 
jars or bottles in which they are sent must be tightly corked and 
sealed. In the analysis of a mineral water, it may sometimes be 
desirable to determine the amount of gases hc1 1 in solution, in 
which case certain precautions must be observed which require 
the presence of a Chemist at the spring. 

Limestones^ Clays^ Ironstones, — If the bed of any of these 
substances of which the analysis is required be very uniform in 
appearance, a piece of two or three ounces weight, taken from any 
part of it, will be enough for analysis ; but in all cases it is better 
to send three or four chips from different parts of its thickness. 
Sometimes where the characters of different parts of the bed vary 
much, separate analyses of these portions may be requisite, in 
which case two ounces of each may be sent. 

Every sample sent for analysis should be distinctly labelled, and 
marked with the name and address of the sender in full, mention- 
ing also whether he is a Member of the Society ; and in the case of 
imported manures, the name of the ship should, if possible, be 
stated. All samples should be accompanied by a letter, speci- 
fying the particular anal} sis required, according to its number in 
the foregoing list, and, if possible, the object in view, as, by doing 
so, much trouble and delay will occasionally be saved. 

By order of the Directors, 

JN. HALL MAXWELL, Secretary, 


Edinburgh, 6 Albyn Place, 
Feb) vary 16«A, 1860. 
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PRELIMINARY NOTICE. 


When the. Highlane Society was instituted in the year 1784, 
and established by Royal Chai-ter in 1787, its objects, compara- 
tively, were few, and their operation was limited to matters con- 
nected with the improvement of the Highlands of Scotland. 

The patronage of certain departments, proper to that part of the 
country, having been subsequently committed to special Boards of 
Management, or undertaken by other Associations, several of the 
earlier objects contemplated by the Society were consequently 
abandoned, while the progress of Agriculture led to the adoption 
of others of a more general character. 

The exertions of the Society, instead of being restricted to the 
improvement of the Highlands, were early extended to that of the 
Lowlands, and have in both, for three-quarters of a century, been 
directed to the promotion of the science and practice of Agricul- 
ture, in all its branches. 

In accordance with this more enlarged sphere of action, the 
original title of the Society was altered, under a Royal Charter 
in 1834, to The Highland and Agricultural Society or 
Scotland. 

The leading purposes of the InstitntioD are set forth in the fol- 
lowing pages, where it will be found that Premiums are awarded 
for Reports on almost every subject connected with the cultivation 
of the soil : the rearing and feeding of stock ; the management of 
the dairy ; the growth of timber ; the extension of cottage accom- 
modation ; the improvement of agricultural machinery and imple- 
ments; and the dissemination of veterinary information. 

A 
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Among the more important measures which have been effected 
by the Society, arc, — 

1. Agricnltural Meetings and General Shows of Stock, Imple- 
ments, &c., held in the principal Towns of Scotland, at which exhibi- 
tors from all parts of the United Kingdom are allowed to compete. 

2. A System of District Shows, instituted for the purpose of 
improving the Breeds of Stock most suitable for different parts of 
the country, and of aiding and directing the efforts of Local Agri- 
cultural Associations. 

3. The encouragement and promotion of a proper system of 
Agricultural Education, by means of powers conferred by a Supple- 
mentary Boyal Charter, authorizing “ The Council of Ihe Hicra- 
LAND AND Agbicultural SOCIETY on EDUCATION” to prescribe 
a curriculum of study, and to grant Diplomas to Students of Agri- 
culture who shall pass the requisite examination (sec p. 75). 

4. The advancement of the Veterinary Art, by conferring the 
Society’s diploma on Students who have passed through a pre- 
scribed curriculum, and who are found by a rigid examination quali- 
fied to practise. 

5. The appointment of a Chemist for the purpose of promoting 
the application of science to Agriculture. Investigations on sub- 
jects of importance are conducted in the Laboratory, and published 
in the Transactions. Members can obtain Analyses, Beports, and 
advice on terms very much below those charged to others (see p. 77). 

6. The establishment of an Agricultural Museum illustrative of 
the vegetable products of the country. 

7. Monthly Meetings during the Winter Session for the discus- 
sion of Agricultural subjects. 

8. The periodical publication of the Transactions, which com- 
prehend the proceedings *in the Laboratory, Reports of Experi- 
ments, and other communications addressed to the Society. The 
Transactions are published by Messrs Blackwood and Sons, 
Edinburgh, along with the Quarterly Journal of Agriculture. 
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CONSTITUTION AND ESTABLISHMENT. 

The general business of the Highland and Agricultural 
Society is conducted under the sanction and control of a Boyal 
Charter, which authorizes the enactment of Bye-Laws. Business 
connected with Agricultural Education is conducted under the 
authority of a Supplementary Royal Charter, also authorizing the 
enactment of Bye-Laws. 

The Office-Bearers consist of a President, Four Vice-Presidents, 
Ten Extraordinary, and Thirty Ordinary Directors, a Treasurer, 
an Honorary and an Acting Secretary, The proceedings of the 
Directors are reported to Half-yearly General Meetings of the 
Society, held in January, and in June or July. The Council on 
Education, under the Supplementary Charter, consists of Sixteen 
Memhors — Nine nominated by the Charter, and Seven elected by 
the Society. The Board of Examiners consists of Twelve Mem- 
bers, 

New Members are admitted at the General Meetings by Ballot. 
The ordinary subscription is £1, Ss. 6d. annually, which may 
be redeemed by one payment, varying, according to the num- 
ber of previous annual payments, from £12, 12s. to £7, Is. 
Tenant-Farmers, Secretaries and Treasurers of Local Agricultural 
Associations, Factors, and Proprietors farming the whole of their 
own lands, whose assessment in the Valuation Roll does not ex- 
ceed £500, are admitted on a subscription of 10s. annually, or 
£5, 5 b. for life. 

Members of the Society are entitled to apply for District Pre- 
miums, — to report Ploughing Matches for the Medal, — to attend 
Shows and exhibit Stock free, — to consult the Chemist at reduced 
rates, — and to receive the Journal and Transactions at a modified 
price. * 

The Premiums awarded by the Society are payable after the 1st 
January for the preceding year. Premiums must be applied for at 
the Seoretary’s Office, and payment can only be made, on production 
of the stamped receipt of the party entitled to it. Premiums not ap- 
plied for within two years from the term of payment will be forfeited. 
, ^11 communications are to be addressed to the Secretary of the 

Society, 6 Albyn Place, Edinburgh. 

A 2 
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GENERAL REGULATIONS FOR COMPETITORS. 

All Eeports must be legibly written, and on one side of the paper 
only ; they must specify the number and subject of the Premium 
for which they are in Competition ; they must bear a distinguish- 
ing motto, and be accompanied by a sealed letter similarly marked, 
containing the name and address of the Eeporter ; initials must not 
be used. 

None of the sealed letters, except those belonging to reports 
found entitled to at least one-half of the Premium offered, will be 
opened without the Author’s consent. 

Reports for which a Premium, or one-half of it, has been awarded 
become the property of the Society, and cannot be published, in 
whole or in part, nor circulated in any manner, without the consent 
of the Directors. All other papers will be returned to the Author 
if applied for within twelve months. 

When a Report is unsatisfactory, the Society is not bound to 
award the whole, or any part of a premium. 

All Reports must bo of a practical character, containing the 
results of the writer’s own observation or experiment, and the 
special conditions attached to each premium must be strictly ful- 
filled. General Essays, and Papers compiled from books, will not 
be rewarded. Weights and Measurements must be indicated by the 
imperial standards. 

The decisions of the Board of Directors are final and conclusive 
as to all Premiums, whether offered for Reports, dr at General or 
District Shows, and it shall not be competent to raise any question 
or appeal touching such decisions before any other tribunal. 

Reports on subjects not included in the Premium List will be 
received, and honorary rewards will be given, when merited. 
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CLASS I. 

rIiports. 

Section 1. ON SUBJECTS CONNECTED WITH THE 
SCIENCE AND PRACTICE OF AGRICULTURE. 

1. HIUING MABKETS. 

1. For an approved Report on the beet designed, the best man- 
aged, and the most useful Register for Farm Labourers in operation 
during the years 1861, J 862, and 18C3. The Report shall specify 
the books used, the rules and regulations in force, th^ reference 
made to character, the names of masters and servants entered 
respectively as desiring servants or situations, and the number of 
masters and servants supplied during each of the above years, &c. — 
Twenty-five Sovereigns. 

Reports to be lodged by 1st May 1864. 

2. For an approved Report on the practical steps most successfully 
carried into operation for the regulation and improvement of any 
Hiring-Market held during the years 1861, 1862, and 1863, — tak- 
ing into account the hours of opening and closing ; the hours of 
arrival and departure of railway trains ; the arrangements of the 
market, including the order, method, and locality of hiring ; the 
nature of the registers in use ; the extent to which they are 
employed ; the facilities afforded by them for reference to character ; 
the substitutes for drinking ; the providing of temperance refresh- 
ments ; the getting up and regulation of proper amusements for the 
people, &c. ; the effect of the whole on the sobriety and morality 
of the people, and on lengthening the duration of service— Fifty 
Sovereigns. 

Reports to be lodged by 1st May 1864. 

2. COTTAGES. 

For an approved Report on the best construction and arrange- 
ment, and on the most suitable fittings for Labourers’ Cottages in 
different districts, and under different circumstances — The Gold 
Modal, or Ten Sovereigns. 

The Report must state tho principles which should regulate the char- 
acter aud extent of the accommodation most suitable for different 
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districts. The internal fittings, and an'angements for ventilation 
and cleanliness, must be described, and the applicability and ex- 
pediency of all recent improvements must be considered. 

The Report must bo illustrated by drawings or plans, and must 
embrace specifications and estimates of cost. 

B.eports to be lodged by 1st November 1861. 

3. AORICULTDRE OF BERWICKSHIRE ARD ROXBURGHSHIRE. 

For an approved Report on the Agriculture of Berwickshire and 
Roxburghshire — Twenty-five Sovereigns. 

The Report should embrace full details of the different sytoms of 
farm management observed in the district, and of the progress 
which Agriculture has made within the last 25 years. 

Reports to be lodged by 1st November 1861. 

4. AGRICULTURE OP ABERDEENSHIRE AND BANFFSHIRE. 

For an approved Report on the Agriculture of Aberdeenshire 
and Banffshire — Twenty-five Sovereigns. 

The Report should embrace full details of the different systenjs of 
farm management observed in the district, and of the progress 
which Agriculture has made within the last 25 years. 

Reports to be lodged by 1st November 1862. 

5. DEEP PLOUGHING. 

For an approved Report on the comparative results obtained by 
the following modes of Ploughing : — Is/, With a furrow not less 
than six inches; 2<i, With a furrow not* loss than ten inches; 
3(/, By suhsoiling — The Gold Medal, or Ten Sovereigns. 

The land operated on must have been thoroughly drained. The 
description of Plough used in each operation, and its maker's name, 
must be given, and the value of tho experiment will be onhancod 
were the same operation conducted with ploughs of different kinds. 
Tho Report must state the nature oS the soil and subsoil, and tho 
date, depth, and expense, of each plougiiing. The extent of land 
to be not less than one acre for each mode of ploughing, and the 
produce to be weighed or measured. Except as regards ploughing, 
the whole land to be treated alike. 

Reports to bo lodged by 1st November 1861. 

6. EFFECT OF SPECIAL MANURES OVER A ROTATION. 

For an approved Report, to bo made after a rotation, on the 
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coniparativo effects, immediate and continued, of different special 
Manures — Thirty Sovereigns. 

As the object of the premium is to encourage experiments for de- 
termining the value of various applications, as regards not only 
increased quantity and improved quality of crops, but also the 
permanence of the different substances throughout the rotation, 
the Report must have reference to points such as specific gravity 
and quality of turnips — weights of grain, straw, and hay — 
effects on straw and hay for feeder, and such like. The results 
obtained from each application to be compared with those of the 
ordinary manuring of the farm. Each experiment to be conducted 
on not less than one rood of land, and the whole to bo repeated in 
duplicate, and the exact compoiution of the special manures used 
must be given. 

Reports to be lodged by 1st November 1861. 

7. PnOSPHATlC AND AMMONIAOAL MANURES. 

For an approved Report on the different effects of Fliosphatic 
manures and Ammoniacal manures when applied to the raising of 
early and late sown turnips— The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1861. 

8. SOLUBLE AND INSOLUBLE PHOSPHATES. 

For an approved Report on the comparative effects of manures 
containing insoluble Phosphates, such as bone-ash and coprolites, 
and the same substances in which the Phosphates have been ren- 
dered soluble by acids-^Tho Gold Medal, or Ten Sovereigns. 

Reports to be lodged by Ist November 1861. 

9. SPECIAL MANURES AS SUBSTITUTES FOR GUANO. 

For an approved Report of experiments conducted with a view 
of determining the comparative value of other substances, mixed or 
unmixed, as a substitute for Guano. The experiment to embrace 
at least two of the manufactured or saline manures, and to be mado 
on turnips, grass, one or more of the cereal crops, and, if possible, 
on beans. Not less than half an acre to be allowed for each 
experiment, and the whole produce to be weighed or measured — 
Twenty Sovereigns. 

Reports to be lodged by the Ist May 1862. 
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10. MANURES FOR PEAT MOSS. 

For an approved Beport on the best and most economical method 
of reclaiming and rendering productive Peat Moss,— and on the 
substances best adapted for fertilizing it — The Gold Medal, or 
Ten Sovereigns. 

As it is frequently difficult to cart farm-yard manure on moss for 
some time after it has been drained, attention is particularly 
directed to the portable manures most efficacious in overcoming 
the inert properties of peat, and rendering it productive. The 
depth and composition of the moss experimented on — the method 
of improvement adopted— the nature of the drainage — the quantity 
of lime, clay, or other foreign substance applied — the period of 
application — the mode of constructing roads — the detail^ expen- 
diture, and the results obtained — must be stated. 

Reports to be lodged by 1st November i861. 

11. MANURES PRODUCED BY DIFFERENT KINDS OF FEEDING. 

For an approved Report of the result of experiments for ascer- 
taining the comparative value of farm-yard manure, obtained from 
cattle fed upon different varieties of food, by the application of such 
manures to farm crops — Twenty Sovereigns. 

The Report must state the effects produced on two successive crops 
by the application of manure obtained from cattle fed on different 
sorts of food, such as turnips and straw alone ; and turnips and 
straw, with an addition of oil-cake, linseed, bean-meal, grain, or 
other substances. The animals should be as nearly as possible of 
the same age, weight, condition, and maturity, and each lot should 
receive daily the same quantity of litter ; and, except as to the 
difference of food, they must be treated alike. 

The preparation of the manure, by fermentation or otherwise, should 
be in every respect the same; and it is desirable that not less 
than two several experiments be made with each kind, and that 
the ground to which it is to be applied be as equal aa possible in 
quality and condition. « 

Reports to be lodged by 1st May in any year. 

12. MANURE MADE WITH AND WITHOUT COVER. 

For an approved Report on the comparative value of Manure 
made in the ordinary manner, and of Manure kept under cover till 
applied to the land — Twenty Sovereigns. 

The experiment may be conducted either with manure made in the 
open strawyard, contrasted vdth that made in covered hammels 
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or boxesi or with manure made in feeding^houses* part of which 
shall have been placed under coyer, and part removed to the 
open dung-pit, and kept carefully unmixed with any other manure* 
Preference will he given to experiments embracing both of those 
modes. The cattle must be fed and littered alike. There must 
be at least an acre of land experimented on with each sort of 
manure — the diH^rent lots must be manured to the same extent, 
and be equal in soil ; on two separate portions of each, not less 
than 20 poles^ the crops must be accurately weighed and 
measured. The result, as given by two successive crops, to bo 
reported. 

Eeports to be lodged by 1st May in any year. 

13. DISINFECTANTS. 

For an approved Report on the action of Disinfectants on the 
manure of stables and "byres, with reference to the health of the 
animals, and the value of the manure — The Gold Medal, or Ten 
Sovereigns. 

Reports to he lodged by 1st November 1861. 

14. SHELL AND CORAL SAND. 

For an approved Report on the application of Shell or of Coral 
Sand as a fertilizer — The Gold Medal, or Ten Sovereigus. 

The Report must state the quantity of shell or coral sand available 
in a district, its composition, the best mode of applying it, the 
expense of the application, and tho results ol>tainod, as compared 
with those of an experiment with the same crop in similar land 
without tbo application. The price at which the sand can bo pur- 
chased, and the facilities for exporting it, to be stated. 

Competitors to send samples of the sand experimented with to Dr 
Anderson. 

Reports to be lodged by 1st November 1861. 

15. TOP-DRESSTNa FOR PASTURE. 

For an approved Report on the substances which may be most 
profitably employed in Top-dressing Pasture — The Gold Modal, or 
Ten Soveroigns, 

The Report, which has reference to land not in bay but in pasture, 
must state the nature of the substances used, the time and cost 
of the application, and the comparative results, which must be 
contrasted with those obtained from a portion of the same field to 
which no top-dressing was applied. 

The substances recommended for trial are bones, bone-ash, guano, 
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nitrate of soda, sulphate of ammonia, superphosphate of lime, 
sulphate of potash, and muriate of potash ; but competitors are 
not restricted to these or any other substances. 

Reports to be lodged by 1st November 1861. 

16. AUTUMN MANUEXNQ, 

For an approved Report on the comparative advantages of 
applying Manure to the stubble in Autumn, or in the drills in 
Spring for turnips, potatoes, or beans — Twenty Sovereigns. 

The experiment must extend over three years, and comprise, — l.'Jt, 
the green crop ; 2rf, the grain crop ; the clover crop. It 
must be conducted on not less than four acres — one-half of which 
shall be dunged in autumn, and the other in spring, with equal 
weights of manure, made as nearly as possible in the same way, 
and from animals fed on substances of equivalent nutritive values. 
The quantities and kinds of special manures applied at any period 
of the rotation must be the same on each lot, and must be stated. 
The treatment and condition of the land prior to the experiment 
must be mentioned. 

As the object of this premium is to determine the comparative 
advantages of autumn manuring, there will be no restriction as to 
labouring the land, but the Reporter must state how that was 
done on each lot during the experiment. 

Reports to be lodged by 1st November 1861. 

17. IMPROVED VARIETIES OF AGRICULTURAL PLANTS. 

For an approved Report on the means successfully employed for 
obtaining new and superior varieties, or improved sub-varieties, of 
any of the cereal grains, grasses, roots, or other agricultural plants 
—The Gold Modal, or Ten Sovereigns. 

It is necessary that the varieties and sub-varieties reported upon 
shall have been proved capable of ^reproduction from seed, and 
also that the relation they bear to others, or wclhknown sorts, 
should be stated. The Reporter is further requested to mention 
the effects that he may have observed produced by different soils, 
manures, d&c., on the plants forming the subjects of reports, and 
how far he may have ascertained such effects to be lasting. 

Should any improved variety reported upon be the result of direct 
experiment by cross impregnation, involving expense and long- 
continued attention, a higher premium will be awarded. 

Reports to be lodged by 1st November 1861. 
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18. DIFFERENT KINDS OF WHEAT. 

For an approyed Report of experiments conducted for the pur- 
pose of determining the relative productiveness in com and straw 
of Hunter’s, Hopetoun, Fenton, and any other vaidety of White 
Wheat — Twenty Sovereigns. 

The Experiment must embrace crops 1862 and 1863. Intention 
to compete must be intimated to the Secretary not later than 1st 
January 1862. The soil shall be uniform in quality and condi- 
tion. One acre must be allowed for each kind of wheat, and the 
lots must be separated by spaces not less than two feet wide. Care 
must be taken to select true samples of seed for crop 1862, the 
produce of which shall be used as seed in 1863. Samples of the 
original seed, and of each year’s crop, to be lodged with the Report. 
The wheats to be sown, by drill or broadcast, not later than 
November, and the crops shall be inspected by a committee in 
May and J uly following. The whole produce shall bo weighed and 
measured; and care must be taken thoroughly to cleanse the 
thrashing-machine previous to testing each variety. The Report 
shall further specify the quantity of each variety of seed sown — 
where it was obtained — the dates of sowing, brairding, oaring, 
ripening — the properties and appearances of the crops when grow- 
ing — and the produce each }oar in corn and straw. 

Reports to be lodged by 1st November 1863. 

19. DIFFERENT KINDS OF OATS. 

For an approved Report of experiments conducted for the pur- 
pose of determining the relative productiveness in corn and straw 
of not fewer than four varieties of Oats — Fifteen Sovereigns. 

The Experiment must embrace crops 1861 and 1862. Intention 
to compete must be intimated to the Secretary not later than 1st 
May 1861. The soil shall be uniform in quality and condition. 
One acre must be allowed for each variety, and the lots must be 
separated by spaces not less than two feet wide. Oare must be 
taken to select true samples of seed for crop 1861, the produce 
of which shall be used as seed in 1862. Samples of the original 
seed, and of each year’s crop, to be lodged with the Report. The 
oats may be sown, by drill or broadcast, and the crops shall be 
inspected hy a committee in June and July following. The whole 
produce shall be weighed and measured; and care must be taken 
thoroughly to cleanse the thrashing-machine previous to testing 
each variety. The Report shall further specify the quantity of 
each variety of seed sown — ^where it was obtained — ^the dates of 
sowing, braii’ding, earing, ripening— the properties and appear- 
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ances of the crops when growing — and the produce each yoar in 
com and straw. 

Beports to be lodged by 1st November 1862. 

20. INTERMEDIATE CROP OP TURNIP, RAPE, &C. 

For an approved Report on the best mode of cropping land with 
an intermediate crop of Turnip, Rape, &c., when a white crop is 
intended to follow an early lifted crop of Potatoes — The Medium 
Gold Medal, or Five Sovereigns. 

The Report must show the effect on the after white crop, as com- 
pared with the results on a part of the same land from which no 
intermediate crop shall be taken. 

Reports to be lodged by 1st November 1861. 

21. COMPARATIVE PRODUCTIVENESS, &C., OP POTATOES. 

For an approved Report on the comparative productiveness, and 
general qualities for use and keeping, of the different kinds of 
Potatoes used in field culture, and the results observable on the 
white crops following different varieties of Potatoes — The Medium 
Gold Medal, or Five Sovereigns. 

Reports to be lodged by 1st May 1862. 

22. COMPARATIVE PRODUCTIVENESS, &C., OP TURNIPS, 

For an approved Report of the comparative productiveness, 
and general qualities for use, and keeping, of the different kinds 
of Swedish, Yellow, and White Turnips, generally used in field 
culture, and the results observable on tlie white crops following 
different varieties — The Medium Gold Medal, or Five Sovereigns. 

Reports to bo lodged by 1st May 1862. 

23. MANGOLD-WURZEL. 

For an approved Report on the cultivation of Mangold- Wurzcl 
in Scotland — The Medium Gold Medal, or Five Sovereigns. 

The Reporter must state the nature and previous preparation of the 
soil — ^the varieties grown — the period of Rowing— the quantity of 
seed per acre, aqd mode of sowing — ^the time and mode of thin- 
ning and cleaning— the best means of preventing seeding — the 
time and manner of storing — ^the crop obtained — ^and its compa- 
rative value for feeding purposes. 

Reports to be lodged by 1st May 1862. 
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24. CARROTS. 

For an approved Report on the cultivation of the Carrot as a 
field crop — The Medium Gold Medal, or Five Sovereigns. 

Reports to be lodged by Ist May 1862. 

25. CABBAGE. 

For an approved Report on the cultivation of the Cabbage as a 
field crop — The Medium Gold Modal, or Five Sovereigns. 

The experiment must be conducted on not less than one acre, and 
contrasted with a like extent under turnips in the same field. 
Both lots must have been under one rotation, and must be pre- 
pared and manured in the same manner. 

Reports to be lodged by 1st May 1862. 

26. GRASS WITH OR WITHOUT A WHITE CROP. 

For an approved Report on the comparative advantages of sow- 
ing down for Pasture, with or without a cereal crop. The Gold 
Medal, or Ten Sovereigns. 

Reports to bo lodged by 1st November 1861, 

27. VEGETABLE PRODUCTIONS OF INDIA, CHINA, AMERICA, &C. 

For an approved Report on the hardy and useful Herbaceous 
Plants, including Grains and Grasses of China, Japan, the Islands 
of the Eastern Archipelago, the Himalaya Country, the Falkland 
and South Sea Islands, California, the high north-western districts 
of America, or any other country where such climate exists as to 
induce the belief that the plants may be beneficially introduced into 
the cultivation of Scotland — The Gold Modal, or Ten Sovereigns. 

Reporters are required to give the generic and specific names of the 
plants treated of, with the authority for the same — together with 
the native names, in so far as known ; and to state the elevation 
of the locality and nature of the soil in which they are cultivated, 
or which they naturally inhabit, with their qualities or uses ; and 
it is further requested that the descriptions bo accompanied, in so 
far as possible, with specimens of the plants, and their fruit, seed, 
or other products. 

Reports to be lodged by Ist November in any year. 



BKPORTS. 


ixi 


FEEDING STOCK. 

The experiments specified in Nos. 28^ 29, 30, and 31, must be 
conducted over a period of not less than three months. No lot 
shall consist of fesrer than four Cattle or five Sheep. Tho 
animals selected should be of the same age, sex, and breed, and 
as nearly as possible, of the same weight, condition, and maturity. 
Their live weight before and after the experiment must be stated, 
and, if killed, their dead weight and quantity of tallow. 

28. BEST MOPES OF HOUSING FATTENING CATTLE, 

For an approved Report on the comparative advantages of fat- 
tening Cattlo in stalls, in loose houses or boxes, and in sheds or 
hammels — Twenty Sovereigns. 

The Report must detail the comparative result of actual experiments. 
The same quantities and kinds of food shall be used. Informa- 
tion is required as to the comparative expense of attendance, the 
cost of erecting the buildings, and any other circumstances de- 
serving of attention. The state of the weather during the ex- 
periment in point of temperature and wetness must be particularly 
noted and reported. 

Reports to be lodged by 1st May 1862. 

29. DIFFERENT DESCRIPTIONS OF FOOD. 

For an approved Report of experiments for ascertaining tho 
actual addition of weight to growing or fattening stock, by the use 
of different kinds of Food — Twenty Sovereigns, 

The attention of the experimenter is directed to turnips, carrots, 
beet, mangold-wurzel, potatoes, cabbage, as well as to beans, 
oats, barley, Indian corn, linseed, oil-cake, or rape-cake, and 
to the effect of warmth and proper ventilation, and the dif- 
ference between food cooked and raw*^ The above roots and other 
kinds of food are merely suggested; "Competitors are neither re- 
stricted to them, nor obliged to experitttent on all of them. 

When experiments are made with linseed and cake, attention should 
be paid to the comparative advantages, economically and other- 
wise, of t^e substances in these two states. 

Before oonxmeneing the comparative experiments, the animals must 
be fed eqjptally for sometime previously. , 

•nie progress of different breeds may be compared ; this will form 
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an interesting experiment of itself, for Reports of which enconr* 
agement will be given. 

Reports to be lodged by 1st May 1862. 

30. COMPAEATIVE FEEDING QUALITIES OF LINSEED-OAKE 
AND RAPE-CAKE. 

For an approved Report on the comparative feeding qualities of 
Linseod-Cakc and of Rape-Cake, to he ascertained by feeding two 
lots of Cattle on each of these substances, with or without Tur- 
nips, or other ordinary food, equal quantities of tho two cakes 
being given— The Gold Medal or Ten Sovereigns. 

Reports to be lodged by 1st May 1862. 

31. COMPARATIVE FATTENING QUALITIES OF PURE AND CROSS- 
BRED SHEEP. 

For an approved Report of experiments for determining the 
comparative fattening qualities of pure and cross-bred Sheep— 
Tho Gold Medal, or Ten Sovereigns. 

One lot must consist of any puro breed, the other of any cross be- 
tween that and another breed. The same descriptions of food 
must be given; the quantities consumed, and the increase in the 
weight and value of each lot most bo carefully noted. 

Reports to be lodged by Ist May 1862. 

32. DISEASES OF SHEEP FED ON TURNIPS. 

For an approved Report on the nature, symptoms, causes, pre- 
ventive and remedial treatment, and post mortem appearances, of 
the Diseases to which Sheep are subject when fed on Turnips, and 
on the conditions of soil and management under which such Dis- 
eases are most apt to manifest themselves — Tho Gold Modal, or 
Ten Sovereigns, 

Reports to bo lodged by Ist May 1862. 

33. JOINT-ILL IN CATTLE AND SHEEP. 

For an approved Report on the nature, symptoms, causes, pre- 
ventive and remedial treatment of Joint-Ill in Cattle and Sheep 
— The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by Ist November 1861. 
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34. PARALYSIS IN LAMBS. 

For an approved Keport on the nature, symptoms, causes, pre- 
rentire rad remedial treatment of Paralysis in Lambs — The Gold 
Modal, or Ton Soyereigns. 

Beports to be lodged by 1st Noyember 1861. 

'■ 35. RURAL ECONOMY ABROAD. 

an approved Keport, founded on personal observation, of 
any useful practice, in Rural or Domestic Economy, adopted in 
other countries, and susceptible of being introduced with advan- 
tage into Scotland — The Gold MedaL 

The purpose chiefly contemplated by the offer of this premium is to 
induce gentlemen who may visit other countries to notice and re- 
cord such particular practices as may seem calculated to benefit 
their own country. 

Reports to bo lodged by 1st November in any year. 


Section 2. WOODS AND PLANTATIONS. 

1. EXTENSIVE PLANTING. 

For an approved Report by a Proprietor who shall, within the 
five preceding years, have planted the greatest extent of ground, 
not being less Ilian 150 acres. The whole planting operations 
that may have been conducted by the Reporter within the five years, 
whether completed or not, must be embraced, and he must state the 
expense — description of soil — ago, kind, and number of trees 
planted per acre — mode of planting, draining, and fencing — and 
general state of the plantation — and any other observations of 
interest — The Gold Medal* ^ 

Reports to he lodged by 1st November in any year. 

2. FORMATION AND MANAGEMENT OP YOUNG PLANTATIONS. 

For an approved Report of Plantations formed within a period 
of not more than ten, nor less than five years preceding the date of 
the Report — The Gold Modal, or Ten Sovereigns* 

The Report should comprehend every interesting particular ; among 

B 2 
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others, the exposure, altitude, and general climate of the locality 
—the character and condition of the soil and subsoil— a detailed 
statement of the expense, including that of enclosing, draining, 
and fencing, and a specification of the manner in which these 
operations were performed — the mode of planting adopted — the 
prevailing weather while planting, and for a month after the 
operation — the kind of trees planted, and the number of each kind 
per acre — their relative progress — ^the proportion of blanks and 
deaths at the end of three years — the system of management— 
the state of the plantations at the date of making the Report — 
and any otlier observation of interest. 

Reports to be lodged by 1st November in any year. 

3. GENERAL MANAGEMENT OP PLANTATIONS. 

For an approved Report of the management of Plantations, from 
the commencement of the first thinning till the period of yielding 
full-grown timber — Tho Gold Medal, or Ten Sovereigns. 

The Report should embrace the following points : — The annual pro- 
gress of the different sorts of trees — the effects of altitude and ex- 
posure — tho general advantages of shelter — the mode of thinning 
and pruning adopted— the uses and value of the thinnings — the 
plan of registry and of valuing, or a specimen of the method in 
which the forester’s book is kept — the valuation at the time of 
the Report — together with such general remarks as may be thought 
useful. 

The Report is not expected to embrace the formation and early 
management, further than the description of soil, kinds of plants, 
whether mixed or in masses, together with a note of the expense 
from the time of planting to the commencement of the first thin- 
ning, in so far as such information is in the possession of the 
Reporter, 

Reports to be lodged by 1st November in any year. 

4. USES AND VALUE OF TIMBER. 

For an approved Report on the economic uses and comparative 

value of different descriptions of Timber grown in Scotland The 

Gold Medal, or Ten Sovereigns. 

This premium may be regarded as a sequence to Nos. 2 and 8; the 
object being to obtain the practical and economic results of form- 
ing and of managing woods, by ascertaining the purposes to which 
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ttey have been applied, and the pecuniary returns they have 
yiolded. 

The Beporter, besides stating the actual results of his own observa- 
tion and experience, should indicate the objects which planters 
ought to have in view with reference to profitable return, by 
stating the kinds of trees that should be planted — ^the periods at 
which they should be cut — the purposes to which they should be 
applied — and the returns that may be looked for, in different 
localities, and under different circumstances. 

There must be a general description of the management, soil, alti- 
tude, exposure, dec., of the particular woods reported on, and atten- 
tion is directed to the difference supposed to exist in the quality of 
natural and planted timber. 

Reports to be lodged by 1st November in any year. 

5. MIXED AND UNMIXED PLANTATIONS. 

For an approved Report on mixed and unmixed Plantations — 
The Medium Gold Medal, or Five Sovereigns. 

As wood in a state of natural growth, both at homo and abroad, is 
generally found unmixed, each variety occupying the soil or situa- 
tion best adapted to its growth, the idea of planting on a mapped 
system is suggested. The Reporter will state his experience in 
grouping plantations — his opinion of the advantages of the sys- 
tem compared with mixed planting — and the soils and situations 
and exposures most suitable for different kinds of hard and soft 
wood. 

Reports to be lodged by 1st November in any year, 

6. COMPARATIVE QUALITIES OF SCOTCH, AUSTRIAN, AND 

CORSICAN FIR. 

Fer an approved Report on the comparative value, for economical 
purposes, of the Scotch, Austrian, and Corsican Fir, and on their 
adaptation to different soils and situations-^The Medium Gold Medal, 
or Five Sovereigns. 

Reports to bo lodged by 1st November in any year. 

7. PLUNTINO WITHIN THE INFLUENCE. OF THE SEA OR ON 

BARREN TRACTS. 

For an approved Report on suooessfbl planting within the in- 
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fluence of the eox, or on exposed sterile tracts, founded on obser- 
vation of the habits and appearance of the different sort of trees 
considered best suited for such situations— The Gold Medal, or Ten 
Sovereigns. 

The plantations reported on must not be less than ten years old. 

Information is particularly desired regarding the species and varieties 
of trees calculated for growing in situations unfavourable to most 
of those generally cultivated, as bleak heaths, sandy links, exposed 
maritime situations, and high northern exposures. 

The Eeportor must specify the extent of planting and mode of drain- 
age and fencing — the nature of the soil and subsoil — the elevation 
and exposure of the locality — its distance from the sea ; and — if 
in his power, he should notice the underlying rocks, and the geolo- 
gical features of the district. 

Reports to be lodged by 1st November in any year. 


8. ARBORETIjM. 

For an approved Report on the most varied, extensive, and 
judiciously arranged collections of forest and ornamental trees, 
either species or marked varieties^ of not less than eight years’ 
standing in Scotland— The Gold Medal, or Ten Sovereigns. 

Tho Arboretum must be fonnod so as to afford ample space for tho 
full development of tho specimens. The report must specify the 
nature of the locality — its altitude and exposure — the description 

and previous preparation of the soil — the date of planting the 

system of draining — fencing — and pruning — and any other cir- 
cumstances which may be supposed to influence the growth of the 
plants ; the number of failures, with the periods when, and cir- 
cumstances under which, theso occurred, must also be reported. 
Information should be added, when in the Reporter’s posseision, 
as to the age and average height of tho specimens — whether they 
are seedlings, cuttings, layers, or grafted plants — and, if possible, 
the stock on which they have boon grafted. 

The Report roust be accompanied with a correct list, containing tho 
names of the different species and varieties, with an authority for 
each, and a plan showing the disposition of each specimen. The 
trees in the Arboretum must bo numbered and named relative to 
the list and plan. 

Reports to be lodged by Ist November in any year. 
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9. PRUNiNG COHIPERJl. 

For an approved Report on the pruning of the rarer Coniferao — 
The Medium Gold Medal, or Five Sovereigns. 

The Reporter must consider the propriety of pruning Conifer® as a 
general question^ and the effoots produced by pruning and by 
non>pruning. Ho will state the kinds of ConiferaB best adapted 
for pruning, and the period of the year, the age of the tree, and 
the circumstances under which it should bo done ; he will also 
report on the comparative effects of pointing and pruning, and 
the best method of pointing when that system is adopted. 

Reports to be lodged by Ist November in any year. 

10. DISEASES OP FOREST TREES. 

For an approved Report on the diseases incidental to forest 
trees, and the injuries they sustain from the attacks of Insects — 
The Gold Medal, or Ten Sovereigns. 

The Report must state the kinds of trees most generally liable to 
attack — the parts first affected — the age of the tree and period of 
the season when first observed — the state of the drainage — the 
altitude and exposure of the locality, and its geological formation 
—the nature of the soil and subsoil — when and how the trees 
were pruned— the remedies, preventive and remedial, which may 
have been tried. Information is required as to the causes of 
decay — whether attacks of insects, or cryptogam ic growth — and 
how far either of these causes may have been induced by the 
previous sickly or stunted condition of the tree. Attention is 
particularly directed to the Larch, Silver Fir, and White Pine 
(Pinus Strobus), and to the Conifer® generally, and particularly 
to the stripping the leaves from Scotch and other pines by the 
pine-leaf caterpillar. 

Reports to bo lodged by 1st November in any year. 

11. PLANTING PEAT MOSS. 

For an approved Report on Plantations, of not less than eight 
years’ standing, formed on deep peat moss — The 'Medium Gold 
Medal, or Five Sovereigns. 

It being understood that large tracts of peat moss have been profit- 
ably planted in England and Holland, it is considered desirable to 
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obtain information on the subject. The Premium is strictly ap- 
plicable* to deep peat or flow moss; the condition of the moss in 
its original state, as well as at the date of the Eeport, should, if 
possible, be stated. 

The Report must describe the mode and extent of the drainage, and the 
effect it has had in subsiding the moss — ^the trenching, levelling, 
or other preliminary operations that may have been performed on 
the surface — the mode of planting — ^kinds, sizes, and number of 
trees planted per acre — and their relative progress and value, as 
compared with plantations of a similar age and description grown 
on other soils in the vicinity. 

Reports to be lodged by 1st November in any year. 


12. WILLOWS. 

For an approved Report on the cultivation of Willows, and their 
most advantageous employment for basket and other industrial 
purposes — The Medium Gold Medal, or Five Sovereigns. 

The Report must stato the nature of the soil and subsoil — the time 
and mode of planting — the expense per acre— the best varieties 
-—and the most proBtable applications. 

Reports to be lodged by 1st November 1861. 


13. FOREST TREKS OP RECENT INTROPCCTION. 

For an approved Report on the more extended introduction of 
hardy, useful, or ornamental trees, which have not hitherto been 
generally cultivated in Scotland — The Medium Gold Medal, or Five 
Sovereigns. 

The Report should specify, as distinctly as possible, the kind of trees 
introduced. The nature of the plantation should likewise be de- 
scribed, as to soil, exposure, shelter, and elevation above the level 
of the sea* The adaptation of the trees for use or ornament, and 
their comparative progress, should be mentioned. Attention is 
directed to the introduction into use of any tree as a nurse in 
young plantations, which, by growing rapidly for several years, 
and attaining maturity when at the height of 20 or 26 feet, might 
realize the advantages and avoid the evils of thick planting. 

Reports to be lodged by let November in any year. 



KBP0E9*S. 


nix 


14* IMPORtCATlOir OF SEEDS. 

To the person who shall send to the Society seeds capable of 
germination, cither of new or recently-introduced Conifer®, or of 
the rarer kinds of forest trees — The Medium Gold Medal. 

Before the Premium is awarded, the number of seedling plants of 
each species raised by the Society shall not have been less than 
50. Seeds of Conifer® may be sent home in the cones, wrapped 
in brown paper, packed in a box, to be kept in a cool, airy part 
of the cabin, but on no account in the bold, nor in close tin cases. 
Hasty and severe heating in extracting seeds from the cone should 
be carefully avoided. Seeds of hardwood may be packed in brown 
paper, or in sphagnum (moss), or they may be mixed with soil 
and placed in strong boxes. 

Seeds may be forwarded at any time. 

16. OROWTU OF RECRNTLY INTRODUCED CONIFER^E. 

With the view of ascertaining the progress of Conifer® introduced 
within the last 30 years, and the most suitable relations of soil, 
altitude, exposure, &c., Members of the Society and others are re- 
quested to forward, in the subjoined form, whatever information 
tliey can afford, with the view to its being tabulated and published. 
The following trees may be reported on : — 

Araucaria imbjricata, Cedrus Deodara, Abies Douglassi, A. Men- 
ziesii, A. Morinda, Picea nobilis, P. cephalonica, P. Pinsapo, 
Pinus Laricio, P. excelsa, F. Lambertiana, P. monticola, P.pon- 
derosa, Cupressus torulosa, P. macrocarpa. 


Name 

of 

Tree. 

Seed- 
ItniT or 
Tranih 
planted. 

Where 
Seed or 
Pl&nt 
got 

Age. 

sue. 

Soa 

Sub- 

8oa 

Alti. 

tude. 

Expo- 

sure. 

Present 

Con- 

dition. 

Where 

grow- 

ing. 

Qenerel 

Bemarks. 










1 

1 

1 



16. ROOTS OF OONIFERiB. 

For an approved Report of experiments on the uses to which 
the fibrous parts of the roots of Coniferous Trees may be applied — 
The Medium Gold Medal, or Five Sovereigns. 

In North-West America, the fibrous parts of the roots of^eome of 
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the Coniferous trees are tetensively employed for purposes similar 
to those to which willows are applied in this country, more parti- 
cularly when the wood has been grown in soft peaty soils. The 
object of the premium is to elicit information regarding the pos- 
sibility of profitably extracting, and applying to economic purposes 
the vast quantities of roots left in the ground. 

Beports to be lodged by 1st November in any year. 

17. EFFECT OP FROST. 

For an approved Report on the effect on Trees and Shrubs, of 
all descriptions and ages, of the severe frost experienced in De- 
cember and January. — The Medium Gold Medal, or Five Sovereigns. 

Reports to be lodged by 1st November 1861. 

Section 3. LAND IMPROVEMENTS. 

1. GENERAL IMPROVEMENT OF ESTATES. 

To the Proprietor who shall report the most judicious, successful, 
and extensive improvement of an Estate — The Gold Medal, or Ten 
Sovereigns. 

The merits of the Report will not be determined so much by tho 
mere extent of the improvements as by their character and rela- 
tion to the size of the property. The improvements may com- 
prise reclaiming, draining, enclosing, planting, road-making, build- 
ing, and all other operations proper to landed estates. Tho period 
within which the operations may have been conducted is not 
limited, except that it must not exceed the term of the Reporter’s 
proprietorship. 

Reports to be lodged by Ist May in any year. 

2. RECLAMATION OF WASTE LAND BY TILLAGE. 

1. For an approved Report by a Proprietor or Tenant of the 
reclaiming, within the six preceding years, of not less than fifty 
acres of Waste Land— The Gold Medal, or Ten Sovereigns. 

2. For an approved Report by a Tenant of the reclaiming, within 
the four preceding years, of not less than twenty acres of Waste 
Land— The Medium Gold Medal, or Five Sovereigns. 



REPOETS. xxxi 

3. For a Bimilar Beport by a Tenant of the reclaiming of not 
less than ten acres — The Silver Medal 

Thi Beports may comprehend such general observations on the im- 
provement of waste lands as the writer’s experience may lead him 
to make, but must refer especially to the land reclaimed — to the 
nature of the soil — the previous state and probable value of 
the subject — the obstacles opposed to its improvement — the 
details of the various operations — the mode of cultivation adopted 
—and the produce and value of the crops produced. As the 
required extent car not consist of different patches of land, the 
improvement must have relation to one subject, it must bo of a 
pro6 table character, and a rotation of crops must have been con- 
cluded before the date of tho Report. A detailed statement of the 
expenditure and return^ and a certified measurement of the ground 
are requisite. 

Reports to bo lodged by 1st May in any year. 

3. IMPROVEMENT OP WASTE LAND WITHOU r TILLAGE. 

1. For an approved Report of the improvement, within the three 
preceding years, of the pasturage of not less than thirty acres, by 
means of Top-Dressing, Draining, or otherwise without tillage, in 
situations where tillage may be inexpedient — The Gold ]\[edal, or 
Ten Sovereigns. 

2. For an approved Report of a similar improvement of not less 
than ten acres — The Silver Medal 

Reports must state the particular mode of management adopted, 
the substances applied, the elevation and nature of the soil, its 
previous natural products, and the changes produced. 

Reports to be lodged by 1st May in any year. 


Section 4. AGRICULTURAL MACHINERY. 

1. INVENTION OR IMPROVEMENT OF IMPLEMENTS OP HUSBANDRY. 

For approved Reports of such inventions or improvements, by 
the Reporters, of any Agricultural Implement or Machine as shall 
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doetned by the Society of public utility— -Medals, or sums not 
exceeding, in all, Fifty Sovereigns. 

Reports may be lodged with the Secretary at any time, and should 
be accompanied by drawings and descriptions of the implement or 
machine, and, if necessary, by a model. 

2. BEST COKSTRUCTION OF PLOUGH. 

For an approved Eeport on different descriptions of Ploughs for 
different purposes — The Gold Medal, or Ten Sovereigns. 

The attention of Competitors is particularly called to the importance 
of obtaining increase of depth with the least possible increase of 
draught. The Reporter must consider the merits of Swing- 
Ploughs, as compared with English Wheel-Ploughs ; and the 
comparative advantages of the Scotch Ploughs, which give a high 
crested shoulder, and which give a rectangular shoulder, Tho 
best description of Subsoil and Trench Ploughs may also be ad- 
verted to. 

Reports to be lodged by Ist November 1861. 
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CLASS II. 

DISTRICT COMPETITIONS. 

(Grants in aid of District Competitions for 1862 mast be applied for 
before l«t December next.) 

Section 1. CATTLE. 

DISTRICTS. 

1. The District of the Border Union Society. 

2. The District of Lorn. 

3. The District of the Mar Association. 

4. The Districts of Kintail, Lochakh^ and Appleeross. . 

5. The County of Ayr. 

6. The County of Renfrew. 

7. The County of Stirling. 

8. The County of Inverness. 

9. The District of the Sirathbogie Club. 

10. The County of Elgin. 

11. The Distinct of the Spey, Avon, and Fiddochside Society. 

12. The County of Peebles. 

1 3. The District of Cowal. 

14. The District of the Royal Northern Society. 

15. The District of the Deeside Association. 

16. The County of Fife. 

17. The District of the Clackmannanshire Society. 

18. The District of the Auchterarder Society. 

19. The District of the Perth, Fife, Kinross, and Clackman- 

nan Assodation. 

Conveners of Committees. 

First District— Lord Polwarth. 

Srcodd District — Dugald Macdougall of Gallanach. 

Third District — Archibald Grant of Tillyfour. 

Fourth District — Alexander Matheson of Ardross, M:P. 

Fifth District — Sir Janies Fergusson, Bart., M.P. 

Sixth District — Lieutl^Gol. Mure of Caldwell. 

SxTBNTH District — J. Arch. Shaw Stewart, Carnock. 

Eihhth District— .Saeas W. Mackintosh of Baigmorc. 
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Ninth District— Robert Simpson of Cobairdy. 

Tenth District — Robert Grant of Kincorth. 

Eleventh District — James Skinner, Drumin. 

Twelfth District — Sir Graham Graham Montgomery, Bart., M.P. 
Thirteenth District — Alexander S. Finlay of Castle Toward, M.P. 
Fourteenth District — Alexander Thomson of Banchory, 

Fifteenth District — Sir James H. Burnett, Bart. 

Sixteenth District — Alexander Betlmne of Blobo. 

Seventeenth District — James Johnstone of Alva. 

Eighteenth District — Viscount Strathallan. 

Nineteenth District — Lord Kinnaird, K.T. 

premiums. 

1 . For the best Hull, of any pure Breed, not exceeding eight 

years old, belonging to a Proprietor or Factor — The 
Silver Medal. 

2. For the best Bull, of any pure Breed, calved before 1st 

January 1859, and not exceeding eight years old, 
belonging to a Tenant, or Proprietor farming the 
whole of his own lands, . . . £8 

3. For the second best, . . . . £4 

4. For the best Bull, of any pure Breed, calvod after 1st 

January 1859, belonging to a Tenant, or Proprietor 
farming the whole of liis own lands, , . £5 

5. For the best pair of Heifers, of any pure Breed, of two 

years old (if Highland breed three years), belonging 
to a Tenant, or a Proprietor farming the whole of his 
own lands, . . , . , £5 

6. For the second best, , . , . £3 

The Society’s Premiums are granted to each district for three idtemate 
years, on condition that the District shall, in the two intermediate 
years, continue the Competitions by offering for the same descripUon 
of stock a sum not less than one-hdf of that given by the Society. 

At the Intermediate Competitions, a Silver Medal will be placed at the 
disposal of the Committee to be awarded to the best lot exhibited. 

In 1861, 

No. 1 is in competition for the last year. 

Nos. 2, 3, and 4, for the second year. 

Nos, 6, 6, 7) 8, and 9, for the firs| year. 

Nos. 10, 11, 12, 13, 14, and 15, compote for local premiums. 

Nos. 16, 17, 18, and 19, are in abeyance on account of the Perth Show. 
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E17LEB OF COMPETITION. 

1. The Members of the Society connected with the respective Districts are 
appointed Oommittees of superintendence for regulating the Competitions; 
five members to be a quorum. 

2. The Convener of each district shall summon a Meeting of Committee, for 
the purpose of determining the time and place of Competition, the nomination 
of Judges, and other preliminary arrangements. The time and place shall be 
publicly intimated by Conveners, in such a manner as may appear to them 
most e^ectual. 

3. The Competitions must take place before the let of November. The 
animals exhibited must belong to one of the following pure breeds : — Short- 
horn — ^Ayrshire — Polled (Galloway, Angus, or Aberdeen) — Highland. The 
Bulls may be of one Breed, and the Heifers of another. The Committee shall 
select the Breed, and specify it in the returns. 

4. Stock of an inferior description, or nhich does not fall within the pre- 
scribed regulations, shall not be placed for Competition. The Premiums shall 
not bo divided. No Money Premium shall he adjudged unless there are three 
lots exhibited ^ and not more than one-half unless there are six. A Compe- 
titor may exhibit two Lots in each class. For the hlcdal, two Lots authorise 
an award. 

5. An animal which has gained the Society’s first Premium at a previous 
District or General Show is inadmissible in the same ^ lass, except for the 
Medal ; and one which has gained a second Money Premium can only there- 
after compete in that class for the first. 

6. A Tenant may compete with Proprietors and Factors for the Medal with 
a Bull which has gained the first Money Premium at a previous Show. When 
there is any doubt as to whether a Competitor should be ranked as a Proprietor 
or a Tenant, the point is left to the decision of the Local Committee. Factors 
can only compete for the Medal. 

7. A Bull, the property of two or more Tenants, may compete, although the 
Exhibitors may not be joint tenants. Bulls not belonging to the District may 
compete, provided they are left within it for service. 

8. Bulls for which the Money Premiums are awarded must serve in the 
District at least one season ; the rate of service may be fixed by the Com- 
mittee* 

9. Should it be proved that an animal has been entered under a false 
name, pedigree, or description, for the purpose of misleading the Committee or 
Judges as to its qualification or properties, the case shall be reported to the 
Directors, to be dealt with by them in terms of Regulation No. 13 for General 
Shows. 

10. If an animal has been disqualified on any previous occasion, such dis- 
qualification shall attach unless communicated to the Committee, in terms of 
Regulation No. 14 for General Shows. 

11. Blank Reports and Returns will be furnished to the Conveners of the 
different Districts. These must, in all details, be completed and lodged with 
the Secretary on or before^tho Ifith of Novem^r next. 

12. A Report of the Competition and Premiums awarded at the infermediate 
Local Shows, in the several Districts, signed by a member of the Society, must 
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be tMmmitted ta the Seoretaiy <m or before the 15th of Noyember in eeoh 
year, otherwiee the Society’s gp^nt shall tenninate. 

13. It is to be diatinotlj nnderstood, that in no instance does wiy dsim lie 
against the Society for expenles attending a Show of Stock, beyond the amount 
of the Premiums offered ; and that all Premiums not applied for within two 
years from the term of Payment (1st January 1863) shall be fbcfmted. 

Section 2. DRAUGHT HORSES. 

DISTRICTS. 

L The Comty of Caithness. 

2. The County of Kincardine. 

3. The District in connection with the Perth^ Fife^ Kinross, 

and Clacicmannan Association. ^ 

4. The Stewartry of Kirkcudbright. 

6. The District of Machars in Wigtownshire. 

Conveners of Committees. 

First District — Alexander Henderson of Stemster. 

Second District — Sir Thomas Gladstone, Bart. 

Third District — Lord Kinnaird, K.T, 

Fourth District — James Mackie of Bargaly, M.P. 

Fifth District — R. Vans Agnew of Barnbarrooh. 

Forty Sovereigns (of which ten are contributed by the Local 
Associations) will be awarded as follows : — 

1. For the best Stallion, for agricultural purposesi not under three 

years and nine months, and rmt above twelve years old, £25 

2. For the best Brood Mare, for agricultural purposes, . £10 

3. For the best Filly, foaled after Ist January 1850, . £5 

In 1861, 

Nos. 1, and 2, are in competition for the last year. 

Nos. 3, 4, and 6, for the first year. 

RULtS OP OOUPBTtTlOW. 

1. The Members of the Society in the District are appointed a Committee 
of Superintendence. They shall be convened in the manner and for the pur- 
poses prescribed by Nos. 1 and 2 of the Rbgula^ns for Cattle Competition. 

2. The Competition for Stallions, and that for Mares and Fillies, may be 
held at different periods. 

3. If fewer than three animals be exhibited in any class, half the Premium 
only can be awarded. The Regulations for Cattle Shows, regarding previoui 
intimation to the Committee and Oompetilors— -the exclusion of stock, If of 
inferior character — reporting false entries— extra expenses —the period within 
which Premiums must be applied for— *and the manner in whkk the Reports 
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are to be certified and transmitted to the Society — are severally applicable 
to the Premiums for Horses. Evidence must be produced that the Prise 
Stallions have had produce. Mares must have foals at their feet» or be 
entered as being in foal ; in the latter case, payment of the Premium will be 
deferred till certidcate of birth. 

ENTIRE COLTS. 

The Society boing anxious to promote the improvement of Draught Horses 
by encouraging the rearing of Entire Colts, Stallion premiums are 
limited to a period of two years, and followed by premiums for other 
two years within the same district for Entire Colts. 

DISTRK^TS. 

1. The County of Stirling. 

2. The County of Forfar. 

3. The Jdand of Bute. 

4. The District of Rhim in Wiq town shire. 

Conveners of Committees. 

First District — John Stirling of Kippendavie. 

Se( oni> District — Sir John Ogilvy, Bart., M.P. 

Third District — Thos. Cihson of Spittal. 

Fourth District — George Guthrie, Rephad. 

1. For the best Entire Colt, for agrirultural purposes, foaled after 

1st January 185J1, . . . . £(> 

2. For tlie best Entire Colt, for agricultural purjuivses, foaled 

after let January 18B0, , . . £4 

If fewer than throe animals are exhibited in either class, only half 
the Premium can bo awarded. The other regulations for llorbes 
are generally applicable. 

In 1861, 

Nos. 1, 2, 3, and 4, compete for the first year. 

Section 3. SHEEP. 

1. LEICESTER BRE^JD. 

DISTRICTS. 

1. The District of Lauderdale. 

2. The District of the JJelrose Farmers^ Societih 

3. The County of Forfar. 

4. The County of Haddinyton. 

5. The District of the Ferth^ Fife, Kinross and Clacks 

mannan Society. 


e 
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Gmveners of Committees 

Fjrst District — William Fairholme of Chapel. 

Second District — Nicol Milno of Faldonside. 

Third District — Colonel Kinloch of Kilrie. 

Fourth Distku t — Jameb W. Hunter of Thurston. 

Fifth District — Lord Kinnaird, K.T. 

1. For the best Tup, belonging to a Proprietor or Factor — The 

Silver Medal. 

2. For the best Tup of any age, . . . £5 

3. For the beat two Shearling Tups, . . . £5 

4. For the best Pen of h\e Ewes, not less than two Shear, £5 

6. For the best Pen of five Giinmers or Shearling Ewes, . £4 

The Money Premiums are restricted to Tenants and Proprietors 
faiTuiiig the wiiole of their own lands. 

In 1861, 

Nos. 1 and 2 are in competition for an extra year. 

Nos. 3 and 4 compote lor local Premiums. 

No, 5 is in abeyance on account of the Perth Show. 

2 rilEVlOT BUEKD. 

DISTTUCTS. 

1. I'he Diiitrictii of M nil and Morven. 

2. The Districts of Gairloch and Lochbroonr 

3. The District of Nithsdale. 

4. The District of Annandale. 

i). The Districts of Eskdale and Liddesdale, 

I). The Cotinty of Selkirk. 

7. The Islands of Islay, Jwra^ and Colonsatf. 

Convenen of (Jonimi tiers. 

First District — Farquhar Campbell of Arcs. 

Second District — Sir Kenneth S. Mackenzie of Gairloch, Bart. 
Third District — Win. Maxwell of Carruchan. 

Fourth District— John J. Hope Johnstone of Annandale, M.P. 
Fifth District — James Connell of Conheatli, 

Sixth District — James Ballaiityne of Holylee. 

Seventh District — Richard D. Campbell of Jura. 
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1. For tlio best Tup, belonging to a Proprietor or Factor — The 

Silver Medal. 

2. For tlic best Tup of any age, . . . £5 

3. For the best two Shearling Tups, . . £5 

4. For the best Pen of five Ewes, not less than two Shear, £5 

5. For the best Pen of five Giunners or Shearling Ewes, . £4 

The Money Premiums arc restricted to Tenants and Proprietors 

farming the whole of their own lands. 

In 1861, 

Nos. 1, 2, 3, 4, and 5, are in competition for the second year. 

Nos. 6 and 7 compete for local Preniiuni.s. 

3. BL.M K-FAl’Iil) HUE El). 

DISTItlCTB. 

1. The Island of Arran. 

2. The District in connection with the iratehovse Society. 

3. The Upper Ward of Lanarkshire. 

4. The District of Argyll. 

5. The County of Dumbarton. 

G. The Districts of Badenoch and liothiemurchus. 

(Joiiwnt rs (/ ( ^uinm if ft ps. 

First District — J ames Faterson, Wliitohoiise. 

Second District — W alter M*CullocIi of Anlwall. 

Third District — J ohn Ord Mackenzie of Dolphiiitoii. 

Fourth District — ^W illiam Campbell of Onnsaiy. 

Fifth District — A lexander Smollett of Bouhilh 
Sixth District — O luny Maephorson. 

1. For the best Tup, belonging to a Proprietor or Factor — The 

Silver Medal. 

2. For the best Tup of any age, . £o 

3. For the best two Shearling Tups, . . . i-5 

4. For the best l\'ii of five Ewes, not lessAhan two Slicar, £5 

5. For the best Pen of five Giumiers or Shearling Ewes, . £4 

The Money Premiums are restricted to Tenants and Proprietoi s 

farming the whole of their own lands, 

111 1861, 

Nos. 1 and 2 are in competition for the second year. 

Nos. 3 and 4 for the first year. 


Nos. 5 and 6 compete fur local Premiums. 
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RULE8 OF COMPETITION. 

1. The Members of the Society in the several Districts are appointed Com- 
mittees of Superintendence, as in Nos. 1 and 2 of the Regulations for Cattle 
Competitions, and they shall be conveneefby their respective Conveners in the 
same manner and for the same purposes as specified in these regulations. 

2. The Competition shall take place before the 1st of November, and the 
time and place must be publicly intimated by each Convener within his 
District. 

3 . Tups shall have served the usual number of Ewes for at least three weeks 
during the previous season. All prize Tups must serve within the District. 
The Competitions are open to Tups not belonging to tlic District, provided they 
are left for service. Ewes must have reared Lambs during the season. Ewes 
and Cimmers must be taken from regular breeding hirsels. 

4. The Premiums shall not b(* divided. No Money Premiums shall be ad- 
judged unle^'S tliere are throe lots exhibited, and only one-half if there are not 
bix lots. Each Competitor may show tw’O lots. For the Medal two lot«» 
authorise an award. The other Regulations for Cattle Competitions — in regard 
to the placing of Stock — the exclusion of Animals wliieh have gained Premiums 
at previous shows — .he right of a Tenant, under certain circumstances, to com- 
pete fur the Medal — reporting false entries — the Regulation as to expenses — 
— the period within whicli Premiums must be a]>plie(l for — and the manner 
in which the Rej)ort8 must be certified and transmitted— are applicable to the 
Premiums for Sheep. 

The Society gives these Premiums for three alternate years in each 
District, if, during the intervening vearn ])remitinis are awarded by the District 
to an amount not less than one half of the Society’s PnMniimis, and fur the 
same description of the Stock. Rc|)orts of these inlermeiliate Competitions must 
be lodged by the 1 5th of November, or tlu' Society's grant shall terminate. 

0. Blank Re[)orts, and Returns of Competitions, will b(‘ furnished to the 
Conveners of Districts. These must be ac ‘uratel}* filled up in all details, signed 
by the Convener, and transmitted to the Seoretary by the loth of November. 

d. SHEARING SHEEP. 

The Silver Modal will be given to tlio best Sheop-slioaror in each 
of the Districts in which the rreiniuinB for teheep are in operation. 

CONDITIONS. 

1. Money Premiums must be awarded by the District at each Competition, to 
the amount of not less than £2. 

2. The District Convener will fix the time and place of Competition, and 
make all necessary arrangements. 

3. The Medal shall not be awarded unless there are three Competitors, and 
it shall always accompany the highest Money J Premium. If two or more lots 
appear to be equally well executed, preference should be given to that executed 
within the shortest time. 

4. The Conveners shall report the particulars of the Competition and the 
aw^ard of the Judges to the Society, along with the Report of the Sheep Pro- 
miuiiis in the District. 
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Section 4. SWINE. 

DISTRICTS. 

1. The County of Edinburgh. 

2. The District in connection with the Moffat Society. 

3. The District in connection with the Jedburgh Society ^ 

Canvf nerh oj CotmniiUts. 

First District — 11. B. Wardkw Ramsay of Whiteliill. 

Second District — J. J. Hope Johnstone, M.P. 

Third District — John Oid of Muirhousolaw. 

t. For the best Dear belonj^ing to a Proprietor or Factor — The 
Silver Medal. 

2. For the best Roar, . , . . . i'4 

3. For the second best, . . . . £2 

4. For the l^est Breeding Sow, . . . £S 

5. For the second best, . . . . X'l 

The Money Preiniunis are restricted to Tenants and Rropnetors 
farming the whole of their ow n lands. 

Tlie above iVemiunis are given to each District for tliree cou- 
secutive yc'ars. 

In 1861, 

No. 1 is in competition for the last year. 

Nos. 2 and 3 for tho firet year. 

The Regulatioiib for Cattle Competition arc generally to be held as appli- 
Ciible to the Pronuiims for S\^hie; and the Convener and Committee of the 
♦Society’s Memberb in the District are accordingly referred to them. 

Blank lleports, and Returns of (Competitions, will he furnished to the Con 
veners of Districts. Tliese must be accurately filled up in all details, signed 
by tho Convener, and transmitted to the Secretary by the 15th of November. 


CLASS IN. 

DAIRY product:. 

DlSTKiCTS. 

1. The District of the GJasoow Society. 

2. The District of Kintyre. 

3. The County of Wigtown. 

4. The County of Ayr. 

5. 2'he District of Nithsdale. 
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Conveners of Committees, 

First District — Mark Sprot of Garnkirk. 

Second District — John Lorn Stewart of Coll. 

Third District — David Guthrie, Stranraer. 

Fourth District — Sir James Forgusson, Bart., M.P. 

Fifth District — William Maxwell of Carruchan. 

1. BUTTER. 

1. For tho best sample of Cured Butter (not less than 14 Ihs.) 

belonging to a Proprietor or Factor — Tho Silver Mi‘(lal. 

2. For the best sample of Cured Butter (not loss than I \ lbs.) 

belonging to a Tenant, or JVoprietor fanning tin' whole of 
his own lands, . . . . £3 

3. For the second best, .... £2 


2. CHEESE. 

4. For tlio best couple of Sweet Milk Cbec'sos belonging to a Pro- 

prietor or b actor — 'Hie Silver Medal. 

5. For the h(‘St couple of Swe^‘t Milk I'lieeses Indonging to a 

Tenant, or J Voprii'tor fanning tlie whole of his ow n lands, £;» 
(). b'or the second best, .... £2 

The above Prciniunis are given to each District for tlirec con- 
s(*cntive yoai s. 

In 1801, 

No. 1 is in Competition for the hi^t year. 

No 2 for the second year. 

Nc)s. 3, 4, and 5, tor the llrst yuir. 


CONDITIONS 

1. The Members of the Society, resident within the Districts, are appointed 
Committees of Superintendence, for the purposcb expressed in the Kegulatiims 
for Cattle eompetitions. 

2. Competitors must certify that the Butter and Cliqpse exhibited by tliem 

are average specimens of the produce of their Dairies in IbGl ; and that the 

quantity produced during the season has not been less than 1 cwt. ol Butter, or 
2 cwt. of Cheese, I'he Committee shall fix such general regulations us they 
may consider i)roper— and, in particular, tlie time and place of coinj)etition. 
In the event of two or more competing lots being deemed ecpial in quality, the 
Premium shall bo awarded to tlie Competitor who has made the larger quantity 
The Bucessful Competitors, before receiving the Premiums, are required to 
transmit to the Secretary a detailed Report of the whole process followed by 
them in the manufacture of their Butter or Cheese. There must be at least 
two C()m|)etitors for the Medal. 

3. Reports of the award of the Prciiiiiunf. to be lodged with the Secretary 

on or before the 15th November JSGl. ^ 
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CLASS IV. 

(HOPS AND CULTURE. 

1. (lENEKAL EXllIRITrON OP SEED AT El)INIUJIl(iII 

The So<*iety will hold an Exhibition of Spring SocmIs at Edin- 
biirufh on Tuesday, Eebniary, and of Antuinn Seeds on 

Tuesday, 1st of October, when the following Promiurns will be 
oifered : - - 


(1.) SPUING SHOW 

The Silver and tli(* Bronze Medal will be i»iven for th(‘ first and 
second best sample of each of the following vari<‘tie^ : — 

1. Talavera Wheal. 

U. Ajnil Wlieat. 

3. Any otlier varietN lor Spring sowini^^ 

4. Potato Oats, 

T), llopotouii Oats. 

(1. Early Angus Oats. 

7. JiUte Angus Oats. 

8. Sandy Oats. 

[). Herle> Oats. 

1 0. Black Tartar Oats. 

1 1. All) otlier \arietN of Oats 

J*J. Oominon Ikirley. 

13. Chevalier Barley. 

14. Any other variety of Barley. 

J 5. Early Field Beans. 

I (). laite Field Beans. 


17, Scotch Tares. 
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(2.) AUTUMN SHOW. 

1. Hunter’s Wheat. 

2. Ilopetoun Wheat. 

3. Fenton Wheat. 

4. Woolly-Eared Wheat. 

5. Red Chaff White Wheat. 

0. Red Straw White Wheat. 

7. Any other variety of White Wheat. 

8. Lammas Red Wheat, 

0. Spalding Wheat. 

1 0. Rrowick AVheat. 

11. Any other variety of Red Wheat. 


CONDITIONS. 

1 . Competitors must lodge with the Secretary a note of the varieties which 
they intend to Exhibit, not later than Wednesday the 20th of February for 
the Spring Show, and Wednesday the 2.'jth of Septcmlier fur the Autumn 
Show. 

2. Exhibitors shall bring to the door of the Corn Exchange not later than 
10 A M. on the day of the Show — 5 quarters of each variety of the Grain or 
Beans he means to exhibit, and 3 quarters of tlio I'ares, from which a sample 
of 4 bushels shall bo taken by the Commi^^tee for the ijisj)ection of the Judges. 

3. The Judges shall be guided in their awards — l«f, By the }>urity of the 
Seed ; 2(Z, B) its freeness from extraneous Seeds ; and, 3(/, Where tiiere is 
an equality in these respc^cts, by the weight To authorise an award, there 
must be at least two Competitors. 

4. Successful Competitors must transmit 2 quarts of each kind of Seed, ad 
dressed to the Sccr(>tary at the Society’s Museum, George IV, Bridge, along 
with a statement showing as accurately as possible the produce per Imjierial 
Acre, the weight per bushel, and the altitude, eAj) 08 Uie, and nature of the soil 
on which the crops were raised, together with the dates of sowing and reaping, 
A tabular form will be sujiplied for this statement. 

5. All Seeds must have been grown by the Exhibitor. 


2. DISTRICT EXHIBITIONS OE SEED. 

The* Society, with a view of aiding hoeal Associations in the 
improvement of the different Grains, (Jrasscs, Boots, offers the 



CROPS AND CULTURE. 


xlv 


Silver Medal to the Grower of the best Seeds for which Premimus 
in money shall have been awarded in the following districts : — 

1. County of Tnvehness: Convener, Arthur Forbes of Culloden. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. P(‘rennial Eye Grass. 

2. County of Nairn: Convener, W. A. Stables, Cawdor Castle. 

1 . Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Jlyc Grass. 

3. County of Fife : Convener, Alex. Bethune of Blebo. 

1. Any variety of Wlieat. 

2. Any variety of Barley 

3 . Any variety of Oats. 

4. Perennial Bye Grass. 

4. County of Wigtown : Convenor, Viscount Oalryniple, 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats, 

4. Perennial Rye Grass. 

r>. County of Ayr ; Convener, Sir James Fergusson, Bart., M.P. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Rye Gi'Tiss. 

(>. County of Forfar . Convener, Thos. Maepherson Grant of 
Craigo. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Rye Grass. 



xlvi 


CROPS AND CULTaUK. 


7, County of fSTJRLiNo: Convener, J. Arch. Shaw »Stowart of 

Carnock. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

S. Any variety of Oats, 

•1. Any variety of Beans. 

5. Tares. 

8. Jlistrict of Wester Boss: Convener, Keitli W. Stewart 

Mackenzie of Seaforth. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Bye Grass. 

I). District of the Black Jsle Society: (’onvener, Sir J. B. 

Mackenzie, Bart. 

1. Any variotj of Bariev. 

2. Any variety of Oats 

< ONDlTK»^.S. 

1. In each District, the Coiivenci shall fix the time and jdace of Competi- 
tion, appoint the Judges, and make all other necessary arrangements, in con- 
curronce with the other Members of Iho Society, and the local Association of 
the District. Conveners will be furnisliod w th blank Schedules for rei>orting 
the awards. 

2. 'i’lie quantity shown in Competition by each Grower must not be less 
than three quarters of each variety of Grain, or tw^o quarters of Beans or 
(ilrass Seeds. To authorise the award of the Medal, there must at least be two 
Competitors. The first Premium awarded by the District shall not be less than 
£1 for each kind of grain for which a Modal is claimed. 

3. The Judges shall be guided in their awards - Isf, By the purity of the 
Seed; 2J, By its freeness liom extraneous seeds; and, 3r/, Where there is 
an equality in these respects, by the weight. 

4. Successful Competitors must immediately transmit, free of expense, two 
quarts of each kind of seed, addressed to the Secretary at tlie Society’s 
Museum, George IV. Bridge, Edinburgh. 

. 5, 'i'he lieturiis must show', as accurately as possible, the produce per im- 

perial acre, also the altitude, ex|K)8urc, and nature of the soil on which tlie crojis 
were raised, together with the dates of sowing and reaping, and the weight 
per busliel. 'JTie varieties for which l*remiuuis ha\e been given must be 
named Kejiorts of the several (Wjietitions must ]>e lodged by tiie 15th of 
Is’uveiiiber. 
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C. The Medals will be continued in each District for five consecutive years. 
Applications from other Districts mubt be lodged with the Secretary of the 
Society by 1st December next. 

3. GREEN CROPS ON SMALL POSSESSIONS. 

With the view of improving the cultivation of small possessions 
by the introduction of Green Crops, the following IVemiiims will be 
awarded : 


For the best Green ( Vop, 


£3 

0 

For the second host do., 


£2 

10 

For the third best do.. 

. 

£1 

10 

For the fourth best do., 

. 

£1 

0 


DISTRICTS. 

1. The Parishes of Kenmori: and Killin, including the portion of 
the Parish of Weim on Loch Tay — Convener, James F. 
Wylie, Bolfracks. 

2 The Island of Skye — C onvenor, Lord Macdonald, or his Factor. 

Tho (iuoad Sacra Parish of New Pits’ tgo — C onvener, Sir 
Jolin Stuart Forbes of Pitsligo. Dart. 

A The Mainland, or any of the Islands of Orkney— Convenor, 
David Ball'our of Balfour, and J. G. Iloddio of jMelsotter. 

CON PIT IONS. 

J The Competition to be limited to Tenants occupying not more than 40 
acres of land, and to be under the charpe of the Socict}'s ^lembcrs in the dif- 
ferent districts. 

2. At least one-half of the Gr en Crop to be Turnips, and that jiortion whicli 
is in Green (Vop in 18()1 should be sown out. with sufficient quantities of 
Clovers and 11} e Grass, with the WhiU' Crop in 1 &(j2. 

3. Should there be onl) one Comj)etitor, the Committee may allow him such 
portion of one of the Premiums as they may think merited. The Committee 
may withhold all or any ])ortioii of the Premiums. 

4. Ins])eetors, to be fixed b) the lespective Committees, shall decide the 
Premiums. 

.T. The awards to be intimated to the Secretai^^ of the Society on or before fhe 
ir>th of November in each year, and Conveners are particularly requested to 
state in tlicir Reports the jiroportion of each lot cropjied, as above mentioned, 
and to oiler any suggestions which they may consider of importance. 

• 4. PLOUGHING COMPETITIONS. 

The Silver Modal will be given to tlie \\ inner of the first Pre- 
iniuin at riougbing (\)mpetitions, where there are fifteen Ploughs 
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and Premiums to the amount of Tlircc Sovcrei{?ns. To authorise 
the issue of the Medal, a Report, in the following terms, must be 
made to the Secretary, within one month of the date of the Com- 
petition, by a Member of the Society : — 

I of Member of the Highland 

and Agricultural Society, hereby certify, that I attended a Plough- 
ing Competition at on the when 

ploughs competed ; of land was assigned to each, and 

hours were allowed for the execution of the work. 
The sum of £ was awarded in the following proj»or- 

tioiis, \iz. : — 

[Here enumerate tlie names and designations of successful Com- 
petitors.] 

A Ploughman is to rccoivo no assistance, and his work is not to 
be touched by others. 

In estimating die work, attention should bo directed to its suffi- 
ciency below, as well as to its neatness above the surface. 

On land of average tenacity, the rate of ploughing should not be 
less than an imperial acre in ten hours, 

A Ploughman cannot carry more than one Modal in the same 
season. 

A Member can only report one Match in the same season. 

5. REAPING MACHINES. 

Witli the view of encouraging the management of Reaping-Ma- 
cliines, the KSilver Medal will be given to the Servant found most ex- 
pert at a trial, when not less than Four Macliines have been worked, 
and Premiums to the amount of Two ^>overeigns are awarded. 
Reports must be lodged with tlie Secretary by a Moniber who has 
inspected the work, not later than the 1st of iNovernber. 

6. MEDALS IN AID OF PREMIUMS GIVEN BY LOCAL SOCIETIES. 

The Society being anxious to co-operate with local Associations 
in their efforts to promote improvement, will give a limited number 
of Silver Medals annually, in addition to the Money Premiums which 
may be awarded to Tenants by such Associations — . 

1. Stock. — To local Societies not on the list of District Compe- 
titions, awarding Premiums to the amount of £10, and report- 
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iiig tlicir Shows to the Secretary— The Silver Medal for the 
host Male and for the best Female animal of any Pure 
Breed. 

Applied for by the Forbes and Fordyce Association — Convener 
Sir John Stuart Forbes of PiUligo, Bart. 

The Western District of Mid-Lothian — Convener, Peter M^Lagan 
of Puniplierston. 

The Penicuik Society — Convener, The Right Hon. Sir George 
Clerk, Bart. 

The District of Brcadalbano and Weem — Convener, James F. 
Wyllie, Bolfracks. 

The Buchan Society — Convener, George Baird of Strichen. 

The Wester Ross Club — Convener, Keith W. Stewart Mackenzie 
of Seafortli. 

Tlie Avondale Society — Convener, J. P. Alston of Muirburn, 

The ])albeattio Society — Convenor, Wellwood H. Maxwell of 
Munches. 

2. For the host managed Farm — The Silver Medal. 

Applied /or by the Nairnshire Society — Coiiv* ner, Wm. Alexander 
Stables, Cawdor Castle. 

The Inverness Society — Convener, Arthur Forbes of Culloden. 

The Carrick Society — Convener, P. W. Kennedy of Drumellan. 

The East Kilpatrick Society — Convener, Archibald Campbell 
Colqulioun, yr. of Killerniont. 

3. For the best maimgod Dairy — The Silver Medal, 

Applied for by the Bute Society — Convener, Thomas Gibson of 
Spittal. 

The Mauchlinc Society — Convenor, Colonel Ferrier Hamilton. 

4. For the best managed Green Crop — T he Silver Medal. 

Applied for by the Bute Society — Convener, Thomas Gibson of 
Spittal. 

The Inverness Society — Convener, Arthur Forbes of Oulh den 

The District of Brcadalbano — (!ontoner, Janies P. Wyllie, Bol- 
fracks. 

The Dalrymple Society— Convener, Sir James Fergusson, Bart., 
M.P. 

The East Kilpatrick Society — Convener, Archibald Campbell 
Colqiihoun, yr. of Killermont. 

The Leoclicl-C'Ushnio Society— Convenor, Arthur Forbes Gordon 
ofRayne, W.S. 

The Clackmannan Society — Convener, James Johnstone of Alva. 
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5. For the best managed Hay Crop — The Silver Medal. 

Applied for by the Clackmannanshire Society — Convener, J ames 
Johnstone of Alva, 

6. For the best kept Fences — The Silver Medal. 

No Application, 

7. For the best managed Dunghill — The Silver Medal. 

Applied for by the District of Breadalbane — Convener, James F. 
Wyllie, Bolfracks, 


8. To the Labourer most expert and efficient in opening and filling 

Drains and otherwise executing the works necessary in 
thorough Draining — The Silver Medal. 

Applied, for by the Nairnshiro Society — Convener, Wm. Alex. 
Stables, Cawdor Cattle. 

The Garrick Society — Convenor, W. Kennedy of Drumellan. 

9. To the labourer most expert in cutting Hedges — The Silver 

Medal. 

No Application. 

The Medals to be issued will be limited to ten in each class, 
except No. 1. Reports of the several Competitions, and appli- 
cations for 1861, must be lodged by 1st November next. The 
money Premiums given in the District muht be £2 in each 
case, and in No, 1 £10. 
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CLASS V. 

COTTAGES AND GARDENS. 

Tl)(‘ following]; Proiniiinis are offered for conii)etition in the Pa- 
rislies after iiientioned. The Medals and onc^half of the Preiiiiiiins 
ar(‘ given Ly tlie Society, and the other half is contributed by the 
res{)ectivc Parishes. 


(WrAOES. 

1 . ]^\)r the best k('])t Cottage in each Parisli — One Pound Five 

Shillings ; and where there are four coin i>cti tor s—The Silver 
Medal. 

2. For the second best — One I’ound. 

o. For the third best — Fifteen Shillings. 


GARDENS, 

1 . For the best kept Cottage Garden in each Parish— One I'onnd 

l^’ive Shillings ; and where there iU‘e four couipetitors— The 
Silver Medal. 

2. For tlic second best — One Pound. 

3. For the third best — Fifteen Sbilliiigs. 

Aberdeenshire, 

Forgue — Convener, Robert Simpson of (^obairdy. 

Leochel-Oushnke — Convenor, Arthur Forbes Gordon of Raviio. 
Stricken — Convener, George Baird of Strichen. 


Fifeshirc. 

Falkland — Convener, Francis Howden, Falkland. 
Newburgh and Abdie — Convener, Dr Lyell, Newburgh. 

Stewartry of Kirkcndh right. 

Urr — Couvoner, Well wood JL Maxwell of Munches. 
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Lanai'kshtre* 

Lamtngton — C onvener, Alexander Baillie Cochrane of Lamington, M.P. 
Lesmahagow — C onvener, W. E. Hope Vere of Blackwood. 

Covington — Convener, Sir Wyndham Carmichael Anstruthor, Bart. 

Perthshire. 

St Martins — Convener, William Macdonald Macdonald of St Martins. 

liOJcburghshire. 

Ancrum — ‘Convener, Sir William Scott of Ancrum, Bart, M.P. 

Wigtownshire^ 

Kirkcolm — Convenor, David Guthrie, Stranraer. 

Leswalt — Convener, Sir Andrew Agnow of Lochnnw, Bart., M.P. 
Port-Patrick — Convener, Sir Edward Hunter Blair, Bart. 

Old Luce — Convener, Captain Dalryaiple Hay, yr. of Park Place. 

CONDITIONS. 

1. Competitions mciy take place in the different Parishes for Cottages and 
Gardens, or for either separately. 

2. In either case, tlie occupiers of Gentlemen’s Lodges and Gardeners' 
Houses are excluded, as well as Gentlemen’s Servants occupying Cottages in the 
Policies, or on land in the natural possession of their masters The inspection 
must be completed by the 1st of (letober In making the in^^pection, the Con* 
veners may take the assistance of any competent judge 

3. The annual value of each Cottage, with tlie ground occupied in the parish 
by a Coinpetitof, shall not exceed €5 sterling. A Competitor who has gained 
a Premium in a previous year cannot com[ ete again for the same or a lower 
Premium. 

4. If the Cottage is occupied by the proprii^tor, the jooi must be in good 
repair; if the roof is of thatch, it must be in good repair, thougli in the oecu 
pation of a tenant. The interior and the external conveniences must be clean 
and orderly — the windows mu&t be free of broken glass, clean, and atfonling 
the means of ventilation. Dunghills, and all other nuisances, must be removed 
from the front and gables. In awarding the Cottage Premiums, preference 
will bo given to com])etitor8 who, in addition to the alxive requisites, have dis- 
played the greatest taste in ornamenting the exterior of tlieir houses, and the 
ground in front and at the gables. 

5. In estimating the claims for the Garden Premiums, the Judges should 
have in view— the sufficiency and neatness of the fenced ; the cleanness of the 
ground, and neatness of the walks ; the quality of the crops, and general pro- 
ductiveness of the garden ; and the choice of crojis. 

6. Reports, stating the number of Competitors, tlie names of successful par- 
lies, and the nature of the exertions which have been made by them, must bo 
transmitted by the Conveners to the Secretary on or before 1st of November 
next. 
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Parishes desirous of those Premiums must lodge applications with the Secre> 
tary on Or before the 1st November next. 

MEDALS FOR COTTAGES OR GARDENS. 

The Society will issue annually twelyc Medals to local Asso- 
ciations or individuals, who at their own expense establish Pre- 
miums for Cottages or Gardens. 

The Medals will be issued upon a Iloport by a Member of the Society, 
in the terms required by the preceding conditions, describing the merits 
of the Cottages or Gardens. The Reports to be lodged with the Secre- 
tary on or before the b'ith October 1861. 

Applied for by The Linlithgow Society. 

Lord Kinnaird. 

Mrs Douglas Baird of Closeburn. 

Lanark Horticultural Society. 

Eastern District of Stirling. 

The Proprietors of Lundiii. 

The Parishes of Forglen and Alvnh. 

Mauchlino Horticultural Society. 

The Newburgh Gardening Society. 

The Conan Garden Society. 

United East Lotliian Society. 

IMPROVING EXISTING COTTAGES. 

To the Proprietor in Scotland who shall report the Improvement 
of the greatest number of Cottages in the years 1858, 1859, and 
I860— The Gold Medal. 

BUILDING NEW COTTAGES. 

To the Proprietor in Scotland who shall report the Erection of 
the greatest number of approved Cottages during the years 1857, 
1858, 1859, and 1860— The Gold Medal. 

CONDITIONS. 

1, Claims fpr the above Premiums must be lodged with the Secretary on or 
befm the 1st of October next, to allow an inspection to be made of the dif- 
ferent Cottages. The inspection will be conducted by a Committee of the 
Society’s Members, and Reports must bq transmitted to the Secretary on or 
before the 1st November. 

2. The annual vtdue of the Cottage or Cottages separately, with the garden 
ground, must not exceed £5. 

J> 
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3. In eitimating the claims of Competitors, the following points will be kept 
in view :--**Th6 external appearance of the Cottages ; their internal aooommo- 
dation; the arrangements of the outhouses; the means of drainoge and ven- 
tilation ; and the expense of the building or of the alteration, compared w|th 
its durability and accommodation. When the Cottages of one Competitor are 
superior in style and comfort to those of another, though not so numerous, the 
Inspectors will give them the preference, provided they amount at least to 
three, and have been erected at a moderate expense. 

4. Parties competing uill forward to tlio Socict} Plans, Specifications, and 
Estimates, of which, and of all information sent therewith, copies may be taken 
for publication, if the Society shall see fit, and the originals returned to the 
parties within six months, if desired. 


ACCOMMODATION FOR FARM-SERVANTS. 

* 

To the Proprietor in Scotland who shall have Erected on his 
estate the most approved Farm-buildings in reference to the proper 
accommodation of Farm-servants — The Gold Medal 

Reports, Plans, and Specifications to bo lodged by the Ist Novembei 

1861. 



AGRICULTURAL MEETING 

AND 

GENESAL SHOW OF STOCK AND IMPLEMENTS, 

AT 

PERTH, 

Oh the 29th, 30th, and SIst July, and 1st and 2d August 

1861. 

HIS GRACE THE DUKE OF ATHOLE, K.T.. 
President of the Society. 

THE RIGHT HON. THE EARL OF MANSFIELD, K.T., 
Chairman of the Local Committee. 

WILLIAM SMYTHE, ESQ. OF METHVEN, 
Convetier of the Local Committee. 

The District connected with the Show comprises the Counties 
of Perth, Fjfe, Kinross and Clackmannan, and Western part 
of Foupaushire. 

The Show-Yard will be erected on the South Inch. 


GENERAL ARRANGEMENTS. 
implements 

Received in the Yard on 26th and 27th July. Tried and 
Judged on 29th and 30th. Exhibited from 2 till 6 P.M. on 31 st 
July, and from 7 A.M. till 6 P.M. on Ist August. 

STOCK 

Received in the Yard on 30th July and morning of 3lst. 
Judged before 2 P.M. on Slst. Exhibited from 2 till 6 P.M on 
31st July, and from 7 A.M. till 5 P.M. on Ist August. 

PRIZE STOCK, IMPLEMENTS, &C. 

Exhibited from 9 A.M. till 1 p.u. on 2fd August. The Yard will 
be closed at 3 p.M. when the Meeting terminates. 


The Competition is open to Exhibitors from all parts of the 
United Kin^om. 

No Oertincate of Entry can be received after Friday, 14tb June. 
Members of the Society havefiee access to the Show-Yard, and 
are exempted from Entry-Money of 2j^ per cent, on Premiums. 

Tenants, Members of the Society, may obtain Tickets for Farm- 
Servants at 6d. See Rule No. 2. 
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GEHEHAL SHOW AT PERTH, 1861. 

CLASS I.-CATTLE. 


SHORT-HORN. 

Section 

1 Best Bull calved before 1st Jan. 1869, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best, The Bronze Medal. 

Breeder of the best Bull, The Silver Medal. 

2 Best Bull calved after 1st Jan. 1869, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best The Bronze Medal. 

3 Best Bull calved after Ist Jan. 1860, Ten Sovereigns. 

Second best Five Sovereigns. 

Third best, The BroQze Medal. 

4 Best Cow of any ago, . . • . . Fifteen Sovereigns. 

Second best Eight Sovereigns. 

Third best, The Bronze Medal. 

6 Best Heifer calved after 1st Jan. 1859, Ten Sovereigns. 

Second best Five Sovereigns. 

Third best, The Bronze Medal. 

6 Best Heifer calved after 1st Jan. 1860, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

POLLED. 

7 Best Bull calved before 1st Jan. 1869, Twenty Sovereigns. 

Second best Ten Sovereigns. 

Third best, The Bronze Medal. 

Breeder of the best Bull, The Silver Medal. 

8 Best Bull calved after 1st Jan. 1859, . Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best, The Bronze Medal. 

9 Best Bull calved after 1st Jan. 1860, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best The Bronze Medal. 

10 Best Cow of any age, Fifteen Sovereigns 

Seeond best, Eight Sovereigns. 

Third best, The Bronze Medal. 

11 Best Heifer calved after 1st Jan. 1859, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best * The Bronze Medal, 

12 BestHeifer calved after 1st Jan. 1860, Eight Sovereigns, 

Second best Four Sovereigns. 

Third best, The Bronze Medal. 


KoU — When Gallon ays exceed three in any Section they will be judged 
separately, and distinct Premiums be allowed. 
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AYESHISB. 

Section 

13 Best Bull calved before 1st Jan. 1859, Twenty Sovereigns. 

Second best Ten Sovereigns. 

Third best, The Bronze Medal. 

Breeder of the best Bull, .... The Silver Medal. 

14 Best Bull calved after Ist Jan. 1859, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

15 Best Cow in Milk of any age, . . . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

16 Best Cow in Calf of any age, . . . Ten Sovereigns. 

Second best Five Sovereigns. 

Third best, The Bronze Medal. 

17 Best Heifer calved after 1st Jan. 1859, Eight Sovereigns. 

Second best Four Sovereigns. 

Third best, The Bronze Medal. 

18 Best Heifer calved after Ist Jan. 1860, Six Sovereigns. 

Second best Three Sovereigns. 

Third best, The Bronze Medal. 

HIGHLAND. 

19 Best Bull calved before Ist Jan. 1858, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best, ......... The Bronze Medal. 

Breeder of the best Bull The Silver Medal. 

20 Best Bull calved after 1st Jan. 1858, Ten Sovereigns. 

Second best, • . Five Sovereigns. 

Third best The Bronze Medal. 

21 Best Bull calved after 1st Jan. 1859, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best . The Bronze Medal. 

22 Best Cow of any age, ....!. Ten Sovereigns. 

Second best Five Sovereigns. 

Third best, The Bronze Medal. 

23 Best Heifer calved after 1st Jan. 1858, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

24 Best Heifer calved after 1st. Jan. 1859, Six Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal. 
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PAT STOCK. 

Section 

25 Best Ox of any pure or Cross breed 

calved after Ist Jan. 1 858, . • 

Second best, 

Third best, 

26 Best Ox of any pure or Cross breed 

calved after 1st Jan. 1859, . . 

Second best 

Third best, 

27 Best Ox of any pure or Cross breed 

calved after Ist Jnn. 18G0, . . 

Second best, 

Third best, 

28 Best Highland Ox calved after 1st 

Jan. 1857, 

Second best, 

Third best • • • 

29 Best Highland Ox calved after 1st 

Jan. 1858 

Second best, 

Third best, 

30 Best Cross Heifer calved after 1st 

Jan. 1859, 

Second best, 

Third best, 

31 Best Cross Heifer calved after Ist 

Jan. 1860, 

Second best, 

Third best, 


Medium Gold Medal. 
The Silver Medal. 
The Bronze Medal. 

Medium Gold Medal. 
The Silver Medal. 
The Bronze Medal. 

Medium Gold Medal. 
The Silver Medal. 
The Bronze Medal. 

Medium Gold Medal. 
The Silver Medal. 
Tho Bronze Medal. 

Medium Gold Medal. 
The Silver Medal. 
The Bronze Medal. 

Medium Gold Medal. 
The Silver Medal. 
The Bronze Medal. 

Medium Gold Medal. 
The Silver Medal. 
The Bronze Medal. 


CLASS II.-H0RSES 


FOR AGRICULTURAL PURPOBE8. 


Section 

1 Best Stallion foaled before 1st Jan. 

1858 

Second best, 

Third best, 

Breeder of the best Stallion, . . . 

2 Best Entire Colt foaled after Ist Jan. 

1868, 

Second best 

Third best 


Thirty Sovereigns. 
Fifteen Sovereigns. 
The Bronze Medal. 
The Silver Medal. 

Twenty Sovereigns. 
Ten Sovereigns. 
The Bronze Medal. 
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Section 

3 Best Entire Colt foaled after 1st Jan. 

1859 Fifteen Sovereigns. 

Sucond best, Eight Sovereigns. 

Third best, The Bronze H^dal. 

4 Best Entire Colt foaled after 1st Jan. 

1860, Ten Soverei^s. 

Second best Five Sovereigns. 

Third best, The Bronze Medal. 

5 Best Mare (with Foal at foot) foaled 

before 1st Jan. 1858 Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best, The Bronze Medal. 

6 Best Mare (in foal) foaled before Ist 

Jan. 1858, Fifteen Sovereigns. 

Second best, Eight Sovereigns. 

Third best, The Bronze Medal. 

7 Best Filly foaled after 1st J an. 1858, Ten Sovereigns. 

Second best, . . . . * Five Sovereigns. 

Third best, . . The Bronze Medal. 

8 Best Filly foaled after Ist Jan. 1859, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

9 Best Filly foaled after Ist Jan. 1860, Six Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal. 

PONIES. 

10 Best Pony Stallion, not over 14 nor 

under 12 hands, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best The Bronze Medal. 

1 1 Best Pony Mare, of the same height, . Four Sovereigns. 

Second best, Two Sovereigns. 

Third best The Bronze Medal. 

CLASS III-SHEEF. 

BLACEFACED. 

Section 

1 Best Tup not more than four shear, . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 
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Section 

2 Best Dinmont or Shearling Tup, . . Ten Sovereigns. 

Second best, Five Sovereigns. 

Thirdbest, The Bronse Medal. 

3 Best Pen of five Ewes not more than 

four shear, Eight Soverei^s. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

4 Best Pen of five Shearling Ewes or 

Gimmers, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

CHEVIOT. 

5 Best Top not more than four shear, . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

6 Best Dinmont or Shearling Tqp, . . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

7 Best Pen of five Ewes not more than 

four shear, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

8 Best Pen of five Shearling Ewes or 

Gimmers, Eight Sovereigns. 

Second best Four Sovereigns. 

Third best, The Bronze Medal. 

EEICESTBK. 

9 Best Tup not more than four shear, . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best The Bronze Medal. 

10 Best Dinmont or Shearling Tup, . . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

11 Best Pen of five Ewes not more than 

four shear, . .' Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best The Bronze Medal. 

12 Best P^n of five Shearling Ewes or 

Gimmers, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best The Bronze Medal. 
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Section 

13 Beat Tup not more than four shear, . Ten Soverei^a. 

Second beat, Five Sovereigns. 

Third beat, The Bronze Medal. 

14 Beat Dinmont or Shearling Tup, . . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

15 Best Pen of five Ewes not more than 

four shear Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best The Bronze Medal. 

16 Best Pen of Five Shearling Ewes or 

Gimmcrs, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

southdown. 

17 Best Tup not more than four shear, . Ten Sovereigns. 

Second best Fi\e Sovereigns. 

Third best The Bronze Medal. 

18 Best Dinmont or Shearling Tup, . . Ten Sovereigns. 

Second best Five Sovereigns. 

Third best, ......... The Bronze Medal. 

1!) Best Pen of five Ewes not more than 

four shear, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

20 Best Pen of five Shearling Ewes or 

Gimmers, Eight Sovereigns. 

Second best . . Four Sovereigns. 

Third best, The Bronze Medal. 

CLASS IV.-SWINE. 

Section 

1 Beat Boar, large breed, . . . . T . Eight Sovereigns. 

Second beat, Four Sovereigns. 

Third best, The Bronze Medal. 

2 Best Boar, small breed, Eight Sovereigns. 

Second beat, Four Sovereigns. 

Third beat The Bronze Medal. 

3 Beat Sow, large breed, Six Sovereigns. 

Second beat, Three Sovereims. 

Third best, The Bronze Medal. 
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Sbctioh 

4 Best Sow, small breed, Six Sovereigns. 

Second test, Three Sovereigns. 

Third best, The Bronze Medal. 

5 Best Pen of three Figs, not exceeding 

8 months old, large breed, . . . Four Sovereigns. 

oi V V j m a * 


Third best The Bronze Medal. 

6 Best Fen of three Pigs, not exceeding 

8 months old, small breed, . . Four Sovereigns. 

Second best, Two Sovereigns. 

Third best, The Bronze Medal. 


CLASS V.-POULTRY, 

Coloured Dorking. 

Section 


Best Cock and 2 Hens, . . . , 

Second best, 

Best Cockerel and 2 I’ullets, . . . 
Second best, 

The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 

White JDokking 


Best Cock and 2 Hens, ... 

Second best, 

Best Cockerel and 2 I’ullets, 

Second best 

The Silver Medal. 
The Bronze Medal 
The Silver Medal. 
The Bronze Medal. 


Coloured Cocuin-China. 


5 Best Cock and 2 liens, 

Second best 

G Best Cockerel and 2 Pullets, 
Second best. 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 


Write Cochin-China. 


7 Best Cock and 2 Hens, 

Second best, 

8 Best Cockerel and 2 Pullets, 

Second best, 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal^ 
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Seotioh 

9 Best Cock and 2 Hens, 

Second best, 

10 Best Ck>ckerel and 2 Pullets, . . . 

Second best, • 

Malay. 

11 Best Cock and 2 Hens 

Second best, 

12 Best Cockerel and 2 Pullets, . * . 

Second best, 

Spanish. 

13 Best Cock and 2 Hens, 

Second best, 

1 4 Beat Cockerel ond 2 Pullets, . . . 

Second best 

Golden Hajibhiio. 

15 Best Cock and 2 Hens, 

Second best, 

16 Best Cockerel and 2 Pullets, . . 

Second best, 

Silver Hamboiui. 

17 Best Cock and 2 Hens, 

Second best, 

18 Best Cockerel and 2 Pullets, . . . 

Second best 

Polish. 

19 Best Cock and 2 Hens, 

Second best, , 

20 Best Cockerel and 2 Pullets, . . . 

Second best, 

Game. 

21 Best Cook and 2 Hens, 

Second best, 

22 Best Cockerel and 2 Pullets, . . . 

. Second best, 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 
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Ahy other Breed. 

Section 

23 Best Cock and 2 Hens, 

Second best, 

24 Best Cockerel and 2 Pullets, . . . 

Second best, 

The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 

Bantams. 


25 Best Cock and 2 Hens, 

Second best, 

26 Best Cockerel and 2 Pullets, . . . 

Second best, 

The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze Medal. 

Capons — Of any Breed. 

27 Best 3 Capons, • 

Second best, 

The Silver Medal. 
The Bronze Medal. 

Ducks — WhHe Aylenhury* 

28 Best Drake and 2 Ducks, .... 
Second best, 

The Silver Medal. 
The Bronze Medal. 

Roden Ducks. 


29 Best Drake and 2 Ducks, . . . , 
Second best, 

The Silver Medal. 
The Bronze Medal. 

Any other Breed. 


30 Best Drake and 2 Ducks, .... 
Second best, 

The Silver Medal. 
The Bronze Medal. 

Turkeys — Bloch Norfolk. 

31 Best Cock and 2 Hens, 

Second best 

The Silver Medal. 
The Bronze Medal. 

Turkeys — other Breed. 

32 Best Cock and 2 Hens 

Second best, 

The Silver Medal. 
The Bronze Medal. 

Geese. 


33 Best Gander and 2 Geese, .... 
Second best, 

The Silver Medal. 
The Bronze Mi^al,^ 
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CLASS VL-DAIEY PRODUCE. 


Section 

1 Best Sample of Cured Butter, . . . Five Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal. 

2 Best Sample of Powdered Butter, . . Five Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal. 

3 Best Sample of Fresh Butter, . . . Five Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal. 

4 Best two Sweet Milk Cheeses, . . • Five Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal. 

5 Best two Skimmed Milk Cheeses, . . Five Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal. 

6 Best two English Cheeses, .... Five Sovereigns. 

Second best, Three Sovereigns 

Third best T^io Bronze Medal. 

7 Best two Imitation English Cheeses, . Five Sovereigns. 

Second best Three Sovereigns. 

Third best . . The Bronze Medal. 


CLASS Vll.-IMPLEMENTS AND MACHINES. 


yfhen an Implement exhibits any original and important Improvement, the Judges 
may recommend an honorary Premium in addition to the Money. 

The Bronze Medal will he given a$ a Second Prize in each Section, 

Section 

1 Best Two-horse Plough for general 


purposes Two Sovereigns. 

2 Best Trench or Deep -furrow Plough, . Two Sovereigns. 

3 Best Subsoil Plough for Two Horses, Two Sovereigns. 

4 Best Subsoil Plough for Three or Four 

Horses, Three Sovereigns. 

5 Best Double Mould-Board Plough, . . Two Sovereigns. 

6 Best Ribbing Plough, Two Sovereigns. 

7 Best Grubber or Cultivator, .... Three Sovereigns. 

8 Best Norwegian Harrow, Three Sovereigns. 

9 Best Pulverising Land-Roller, . . . Three Sovereigns, 

to Best Consolidating Land-Roller, . . Three Sovereigns. 
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Section 

11 Best Land-Presser for preparing Seed* 

bed for Grain 

12 Best Bibbing Machine, 

13 Best Harrows for Heavy Land, . . . 

14 Best Harrows for Light Land, . . . 

15 Best Harrows for covering Grass Seeds, 

16 Best Common Swing-Trees for Two 

Horses 

17 Best Equalising Swing-Trees for more 

than two Horses, 

18 Best Broadcast Sowing-Machine for Grain; 

19 Best Drill Sowing-Machine for Grain, 

20 Best Sowing-Machine for Grass Seeds, 

21 Best Sowing-Machine for Turnips, . . 

22 Best Sowing-Machine for Turnips with 

Manure 

23 Best Dibbling or Drop Sowing-Macliine 

with Manure, 

24 Best Sowing-Machine for Mangold, 

25 Best Sowing-Machine for Carrots, . . 

26 Best Three-row Sowing-Machine for 

Beans, 

27 Best One-row Sowing-Machine for 

Beans, 

28 BestMachine for PulverisingGuano,&c., 

29 Best Machine for Distributing Guano, 

30 Best Liquid Manure Distributing-Ma- 

chine, 

31 Best Horse-Hoe for Drilled Grain Crops, 

32 Best Horse-Hoc for Green Crops, . . 

33 Best Machine for Singling Turnips, 

34 Best Machine for Baising Potatoes, 

35 Best Scythe for general purposes, . . 

36 Best Fanners or other Machine for 

Winnowing Grain, 

37 Best Fanners or other Machine for 

Cleaning Grass Seeds, 

38 Best Weighing-Machine for Grain, 

39 Best Weighing-Machine, indicating 

from 1 lb. to 2 tons 

40 Best Straw-Cutter for Hand-labour, . 

41 Best Straw-Cutter for Power . . . . 

42 Best Tumip-Outter for Cattle, . . . 

43 Best Turnip-Cutter for Sheep, . . . 


Three Soverrigns, 
Two Sovereigns, 
Two Sovereigns. 
Two Sovereigns. 
Two Sovereigns. 

One Sovereign. 

One Sovereign. 
Five Sovereigns. 
Five Sovereigns. 
Five Sovereigns. 
Three Sovereigns. 

Five Sovereigns. 

Three Sovereigns. 
Three Sovereigns. 
Three Sovereigns 

Two Sovereigns. 

One Sovereign. 
Three Sovereigns. 
Four Sovereigns. 

Three Sovereigns. 
Three Sovereigns. 
Two Sovereigns. 
Three Sovereigns. 
Three Sovereigns. 
One Sovereign. 

Three Sovereigns. 

Three Sovereigns. 
Two Sovereigns. 

Four Sovereigns. 
Two Sovereigns. 
Three Sovereigns. 
Two Sovereigns. 
Two Sovereigns. 
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Section 

44 Best Tornip-Outter, to attach to a Cart, Three Sovereigns. 

45 Best Machine for Pulping Turnips, . Three Sovereigns. 

46 Best Root-Washer, One Sovereign. 

47 Beet linseed-Bruiser for Hand-labour, Two Sovereigns. 

48 Best Oilcake-Bruiser for Hand-labour, Two Sovereigns. 

49 Best Grain Grinder or Bruiser for Power, Five Sovereigns. 
60 Best Steaming- Apparatus for Food, . Five Sovereigns. 

51 Best Feeding-Troughs for Byres, . . One Sovereign. 

52 Best Feeding-Troughs for Sheep, . . One Sovereign. 

63 Best Sheep-Fodder Rack Two Sovereigns. 

54 Best Churn worked by Hand, . . . Two Sovereigns. 

55 Best Churn worked by Power, . . . Three Sovereigns. 

56 Best Cheese-Press, One Sovereign. 

57 Best General Set of Dairy Utensils, . Two Sovereigns. 

58 Best One-HorseCart, with Harvest-Frame, Four Sovereigns. 

59 Best Harvest-Cart, Four Sovereigns. 

60 Best Light Spring-Cart Two Sovereigns. 

61 Best Wheelbarrow, One Sovereign. 

62 Best Barrowfor conveying Cooked Food, One Sovereign. 

63 Best Fittings for Farm Stables, . . Two Sovereigns. 

64 Best Farm Harness One Sovereign. 

65 Best Stack-Pillars, with Framework, . Two Sovereigns. 

66 Best Field-Gate, constructed entirely of 

Iron, One Sovereign. 

67 BestField-Gate.notconstructed entirely 

of Iron, One Sovereign. 

68 Best Dunghill-Gate, to open at different 

elevations, One Sovereign, 

1}9 Best Iron Hurdles for Cattle-Fence, . One Sovereign. 

70 Best Iron Netting for Sheep-Fence, One Sovereign. 

71 Best Wooden Hurdles or other Fencing 

for Sheep, One Sovereign. 

72 Best Pipe or Tile Machine for Hand or 

Power, Six Soverei^s. 

73 Best Tiles or Pipes for Field Drainage, Two Sovereigns. 

74 BestGlazed Socketed Pipes for Sewerdge, Three Sovereign, s. 

75 Best Tools for Cutting Field Drains, , One Sovereign, 

76 Best Tools for Cutting Open Drains in 

Hill Pastures, One Sovereign. 

77 Best General Set of Hand Implements 

for the Farm, Two Sovereigns. 

78 Best Gas Apparatus for Country Houses 

and Farm Steadings, Five Sovereigns. 
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GENERAL REGULATIONS. 

1. Members of the Society are admitted to the Show*^yard without payment on 
exhibiting a ** Memher*% Ticket,'* Tickets will be sent to all Membm residing 
in the District connected with the Show— the counties of Perth, Fife, Kin- 
ross, and Clackmannan, and Western part of Forfarshire. Members residing 
in othor localities must apply for Tickets at the Secretary’s Office not later 
than the 20th of July, 

2. Tenant-farmers who are Members of the Society, and who reside within 

the District of the Show, may obtain Tickets of Admission to the Yard for 
their Farm^servants at Sixpence each, on applying at the Secretary's Office, 
No. 6 Albyn Place, or to the local Secretary, Mr Melville Jameson, Perth, 
between the 1st of June and 20th July, The names of the persons for whom the 
Tickets are required must be specified, and they will be available for Thursday, 
1st August, only. ^ 

3. Stock must be the property, and in the possession, of the Exhibitor from 
the date of the Certificate of Entry, and the exact age must be stated in the 
Certificate. 

4. Evidence may be required that Stallions and Bulls have had produce. 

5. All Cows must have had Calves previous to the Show, and when exhibited, 
they must either be in milk or in calf : if in milk, birth must have been within 
9 months previous to the Show; if in calf, birth must be certified within 
4 months after the Show. 

6. Heifers in Section 5 (two-year-old Short-horn Heifers), must be in calf 
when exhibited, and birth must be certified within 9 months after the Show. 

7. Mares in Section 5 must have produced foals after Ist January 1861, 
and foals must be at foot, except when death can be proved. Mares in Section 6 
must be in foal, and awards will be suspended till birth is certified. 

8. Ewes and Gimmers must be taken from regular breeding flocks, and 
Ewes must rear Lambs in 1861. 

9. An animal which has gained a first premium at a General Show of the 
Society cannot again compete in the same class. The Medium Gold Medal 
shall be awarded to any animal exhibited as extra Stock, which has previou8l|r 
obtained the Society’s first premium as an aged Stallion, Bull, or Cow. 

10. No animal shall bear on its rug, harness, pail, or other fittings, any 
initial, crest, or other mark of ownership, nor be distinguished otherwise than 
by the number indicating its place in the Catalogue. 

11. Commendations will only be given for Extra Stock. In other classes 
the Judges shall restrict their awards to the Premiums offered. 

12. The violation by an Exhibitor of any one of the Regulations will in- 
volve the forfeiture of sll Premiums awarded to him. 

13. Should it be proved to the satisfaction of the Directors that an animal 
has been entered under a false name, pedigree, or description, for the purpose 
of misleading the Directors or Judges as to its qualification or properties, the 
case shall be reported to the first General Meeting, in order that the Exhibitor 
shall be disqualified from again competing at the Society’s Shows, and his name, 
if he be a Member, struck from the roll. 

14. When an animal has previously been disqualified by the decision of any 
Agricultunil Association in Great Britain or Ireland, such disqualification shall 



GENERAL SHOW AT PERTH, 1861. Ixix 

attach, if the Exhibitor, being aware of the disqualification, fail to state it, and 
the grounds thereof, in bis entry, to enable the Directors to judge of its validity. 

15 . Protests against the awards of the Judges must be lodged with the 
Sertpetai^y not later than Ten a.m. on Thursday, 1st August, and parties must 
be in attendance at the Committee-room, in the Show-Yard, at Eleven, when 
protests will be disposed of. 

16. From Eight a.m. on Monday, 29th July, till Two p.m. on Wednesday 
the Slat, when the Judges of Stoch and Implements are employed, it shall be 
the duty of the Secretary to see that no person, on any pretext, remains in the 
Show- Yard, with the exception of the Deputation of Directors ; the Committee 
engaged in placing Stock and Implements ; the Members attending Judges ; 
Exhibitors of Implements, and Workmen whose presence is required by the 
Judges ; and the Servants in charge of Stock. 

17. The Society will not be liable for any loss or damage which Stock, 
Implements, or other articles may sustain at the Show, or in consequence of 
having been sent to it. 

18. The decisions of the Judges, as confirmed by the Directors, are final, 
and no appeal is competent. 

19. The Premiums awarded will be paid after the Ist of January 1862. 
Premium^i not applied for within two years from the term of payment skull he 
forfeited. 

CERTIFICATES OF ENTRY. 

20. Every Lot must be intimated by a Certificate of Entry lodged not later 
than the lith of June, Printed forms will be issued on application to the 
Secretary, or to Mr Melville Jameson, Perth, 

21. The Secretary will attend at Perth on the 13th and 14th of June, to 
receive and close the entries. 

22. Admission- orders to the Yard for Stock, &c., will be forwarded by post 
previous to the Show, 

23. Exhibitors, not Members of the Society, shall pay Entry-Mone)' for 
Stock of 2^^ per cent, on the highest Premium for which the Entry is made. 
Members may show three Lots of Stock in each Section free, but must pay the 
same per-centage on the Premium for eacli additional Lot. The Entry-Money 
for Implements, Poultry, and Dairy Produce is 2s. 6d. on each Lot, and 
Members may show two Lots free in each Section. 

ACCOMMODATION FOR STOCK. 

24. Covered accommodation will be provided for the whole of the Stock, and 
the following rates shall be paid by all Exhibitors at the time of making tbeir 


Entries : — 

s. d. 

Stallions, and 3 and 2 year old Entire Colts 10 0 

All other Horses and. Cattle 2 years old and upwards..,. 7 6 

Yearling Colts, Fillies, Bulls, and Heifers 5 0 

Sheep and Swine per pen 5 0 

Poultry, per coop 2 6 


25. The Yard will be open for the reception of Stock on Tuesday 30th July, 
and between Five and Seven o’clock on the morning of the Slst July. No 
Stock will be admitted after that hour. 

26, Stock will be accommodated from Tuesday till Friday, and no Exhi- 

E 
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bitor sball be permitted to remove Cattle, Sheep, or Swine from the Yard till 
Five p.M. on Thursday, or, if Pri*e Stock, till One p.m. on Friday, except on 
certificate by the Veterinary Surgeon employed by the Directors. 

27. Horses may be withdrawn at Six each evening on a deposit of £2 for 
each animal, which shall be forfeited if the animal is not brought back at Six 
o^clock the following morning, 

28. Servants in charge of Stock must bring their own buckets Or pails, A 
first bedding for Horses, Cattle, and Swine, will be provided by tbe Society, 
but all other fodder and food for Stock will be supplied, at fixed prices here- 
after to be published, by a Contractor employed by the Society. 

PLACING ANP JUDGING STOCK. 

29. A Special Committee will superintend the placing of Stock, and will 
leave the Yard as soon as the Judges enter. Exhibitors may see their Stock 
properly placed, but they must immediately thereafter retire ; and on no pre- 
text shall any other parties bo permitted to enter thoYard until if is opened to 
the public. 

30. One servant will be admitted with each Lot. Bulls must he secured 
by a ring or screw in the nose, with a chain or rope attached. Stock shall be 
distinguished by numbers, and the owner’s name must not be mentioned till 
the Premiums are decided. 

31. The Judges will commence their inspection at Seven o’clock on Wed- 
nesday, 31st July. They shall decide without inquiry as to the names of 
parties or places, and with reference merely to the numbers which distinguish 
the animals. In no case shall a Premium be awarded unless the Judges deem 
the animals to have sufficient merit, more especially if there is only one Lot in 
the Section ; and it shall be in their power to suggest the removal of any Lot 
which appears to them unworthy of being placed in the Yard. 

32. A Member of Committee will attend each Section of the Judges. It 
will be his duty to see that no obstruction is offered to them ; to communicate 
to the Secretary any question that may arise for the consideration of the 
Directors ; to complete their reports ; and to ticket the pri^e animals. None 
of the tickets so placed shall bo removed. 

33. It shall not ho comjietent for any Exhibitor, nor for his Factor or 
Land-Steward, to act as a Judge or Attending Member, 

. PLACING AND JUDGING IMPLEMENTS. 

34:. The Show-Yard will be open for the reception of Implements on Friday, 
26th July, and all articles must be placed by Saturday Evening. No article 
will be admitted without an Admission-order. 

35. Exhibitors must attach to each Implement, when forwarded to the Show, 
a card bearing the Exhibitor’s name, that of the Implement, and the No. of 
tho Section in which it has been entered. 

36. Articles entered in Competition under the Sections of the Premium-List 
shall be placed in the Yard according to their respective Sections, and this 
arrangement must not be disturbed so long as Im])leraent8 are kept in the Yard. 

37. Implements may be entered, not for competition, as General Collections! 
These shall not be tried nor reported on. The space required for them must 
be intimated on or before 14th June; a moderate charge will be made for it 

38. Articles may be entered as “ for Medals, provided tber do not 

fall within any Section of the Premium-List, 
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39. The Judges will commence their inspection on Monday, 29th July, at 
Eight o’clock, and resume it the following morning at Seven. Practical utility 
will be considered more than mere ingenuity of design ; substantial workman- 
ship will be preferred to highly finished execution ; and due weight will in all 
oases be given to economy, both as regards the price of the Implement and the 
saving of the labour effected by it. The materials must be the same as those 
in ordinary use for sale, and the bona Ji.de market price must be inserted in 
the certificate of entry, and attached to the article. It shall be in the power 
of the Judges to withhold the premium, when not, in their opinion, merited. 

40. Implements may be removed from the Yard at Five o’clock on Thursday. 
Ist August ; but the Yard will be kept open for exhibition and sale till Three 
o’clock on Friday. 

PLACING AND JCDOING DAIRT PRODUCE. 

41. Dairy Produce must be brought to the Show- Yard not later than Seven 
o’clock on the morning of Wednesday, 31st July. No Lot will be admitted 
without an Admission-order. 

42. Samples of Cured and Powdered Butter not to be less than 14 lbs. 
Fresh Butter to be in three i-lb. rolls. Dairy Produce must be made on the 
Exhibitor’s farm in 1861 . At least 1 cwt. of the variety of Butter, and 2 cwt. 
of that of the cheese exhibited, must have been made during the season. The 
Lots shall be fair samples. 

43. The Judges will be in attendance at Seven, and the Exhibition will be 
opened to the public at Two o’clock on Wednesday tlie 1st. 

44. No article to be removed from the Yard till Five o’clock on Thursday 
the Ist. 

PLACING AND JUDGING POULTRY, 

45. Poultry may be brought to the Show-Yard on Tuesday afternoon, or 
between Five and Seven o clock on the morning of Wednesday, 31st July. No 
Lot will be admitted without an Admission-order. Coops, food, and attendance 
will be found by tne Society. 

4G. The Judges will bo in attendance at Seven, and the Exhibition will be 
opened to the public at Two o’clock on Wednesday the 31 st. 

47, No Lot to be removed from the Yard till Five o’clock on Thursday the 
1st. 

EXHIBITION or PRIZE STOCK AND IMPLEMENTS. 

48. All Prize Animals, Implements, and Poultry must remain in the Show- 
Yard till One o’clock on Friday, 2d August, or the Premiums will be forfeited. 

Stock and Implements, when unsold, will be returned from 
the Show free by all Scotch Railways, except the Glasgow and 
South Western, on which full fares to and from the Show will 
be charged. 

Premium Lists, Certificates of Entry, and Regulations, may be 
obtained by applying at the Secretary’s Ofiice, No. 6 Albyn Place, 
Edinburgh, or to Mr Melville Jameson, Perth. 

The Secretary will attend at Perth on 13th and 14th June to 
close the entries. 



AGRICULTURAL MEETING, 

AND 

GEMEAL SHOW OF STOCK AND IMPLEMENTS, 
At KELSO, in 1862. 


The District connected with the Show will comprise the Counties 
of Berwick, Roxburgh, and Selkirk. 


CATTLE. 

Premiums in Money will he offered for the following Classes :■ 


SIIORT-HORN. 

Bulls calved before 1st January I860. 

Bulls calved after Ist January 1860. 

Bulls calved after Ist January 1861. 

Cows of any age. 

Heifers calved after 1st January 1860. 

Heifers calved after 1st January 1861. 

POIiliED. 

Bulls calved before 1st January 1860. 

Bulls calved after 1st January 1860. 

Bulls calved after 1st January 1861. 

Cows of any age. 

Heifers calved after Ist January 1860. 

Heifers calved after Ist January 1861. 


Not €* — When the number of Galloways exceedfl Three in 
any Section, they riiell be judged separately from 
Polled Angus and Aberdeen. 


AYRSHIRE. 

Bulls calved before Ist January 1860. 

Bulls calved after 1st January 1860. 

Cows in Milk of any age. 

Cows in Calf of any age. 

Heifers calved after 1st January 1860. 

Heifers calved after Ist January 1861. 

HIGHLAND. 

Bulls calved before 1st January 1859. 

Bulls calved after Ist January 1869. 
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Cows of any age. 

Heifers calved after 1st January 1859. 

Heifers calved after 1st January 1860. 


EXTRA STOCK. 

Medah will le offered for the following Extra Classes of Cattle. 

Oxen of any pure or cross-breed calved after Ist January 1859. 
Oxen of any pure or cross-breed calved after Ist January 1860. 
Oxen of any pure or cross-breed calved after Ist January 1861. 


Highland Oxen calved after Ist January 1868. 

Highland Oxen calved after 1st January 1859. 

Cross-bred Heifers calved after 1st January 1860. 

Cross-bred Heifers calved after 1st January 1861. 

HORSES 

For Agricultural Purposes. 

Stallions foaled before 1st January 1859. 

Entire Colts foaled after 1st January 1859. 

Entire Colts foaled after Ist January 1860. 

Entire Colts foaled after 1st January 1861. 

Mares with foal at foot, foaled before Ist January 1859. 

Mares in foal, foaled before Ist January 1859. 

Fillies foaled after 1st January 1859. 

Fillies foaled after Ist January 1860. 

Fillies foaled after 1st January 1861. 


SHEEP. 

LEICESTER. 

Tups not more than four shear. 
Dinmont or Shearling Tups. 
Ewes not more than four shear. 
Shearling Ewes or Gimmers. 

CHEVIOT. 

Tups not more than four shear. 
Dinmont or Shearling Tups. 
Ewes not more than four shear. 
Shearling Ewes or Gimmers. 

BLACKFACED. 

Tups not more than four shear. 
Dinmont or Shearling Tups. 
Ewes not more than four shear. 
Shearling Ewes or Gimmers. 
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SOUTHDOWlf. 

Tups not more than four shear. 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Gimmers. 

‘ PAT STOCK. 

Shearling Wethers of any Cross. 

Note. — Ewea, Gimmers, and WetJiers, to be exhibited in 
pens of five- 


SWINE. 

Boars, large breed. Sows, large beeed. 

Boars, small breed. Sows, small breed. 

Pigs not exceeding 8 months old, large breed. 
Pigs not exceeding 8 months old, small breed. 


POULTRY. 

Cock and 2 Hens, Cockerel and 2 Pullets, of each of the followln| 

Breeds : — 


Coloured Dorking. 
White Dorking. 
Coloured Cochin-China. 
White Cochin-China. 
Brahmapootra. 

Malay. 

Spanish. 

Golden Hamburg. 
Silver Hamburg. 

Polish. 


Game. 

Any other Distinct Breed. 
Bantams. 

White Aylesbury Ducks. 
Bouen Ducks. 

Any other breed. 

Black Norfolk Turkeys. 
Turkeys, any other breed. 
Geese. 

Capons, 3 of any breed. 


IMPLEMENTS. 

The Premiums for Implements will be afterwards published. 
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AGRICULTURAL EDUCATION: 

The following Bye-Laws have been enacted under the authority 
of the Supplementary Charter of 1850, and in terms of the Report 
by the Council on Education thereby created : — 

1. That in terms of a Report by the Council on Education, the 
following Board of Examiners be appointed : — 

Science and Practice of Agriculture — Mechanics and Agriculture of the 

Farm — Professor John Wilson; George Hope, Fenton Bams; Robert 

Russell, Pilmuir; and John Wilson, Edington Mains. 

Botany — Professor Balfour. 

Chemistry — Professor Thomas Anderson, 

Natural Uistory — Professor Allman. 

Veterinary Surgery — Professor Dick, 

Field Engineering and Surveying — John Miller of Leithen, C.E., and James 

Stirling, C.E. 

Book-keeping and Accounts — ^Kenneth Mackenzie, Accountant, and Peter 

M ‘Lagan of Pumpherston, 

2. That it shall be competent for said Board from time to time 
to receive for examination, and to recommend for the Society's 
Agricultural Diploma, Candidates who shall have attained their 
21st year, and who shall exhibit the vouchers, and pass an exa- 
mination on the subjects hereinafter prescribed. 

3. That the vouchers to be exhibited shall be such as to aflbrd 

satisfactory evidence to the Board: That the Candidate has 

attended a farm, and been engaged iti the practical operations 
thereof for a period of two years, or for two separate periods of 
not less than one year each. 2(%, That the Candidate has at- 
tended, for another period of two years, or for separate periods 
of not less than one year each, the following Classes in some 
seminary recognised by the Board as sufficient : — Agriculture, 
("hemistry, Natural History, Botany, Veterinary Medicine, and 
Surgery. 

4. That the Candidate’s knowledge of practical husbandry, 
and of the foregoing branches of study, as well as of Field En- 
gineering and Surveying, Farm Slechanics and Architecture, 
and Book-keeping, shall be established to the satisfaction of the 
Board by means of a strict examination. 

6. That upon a report made by the Board to the Council on 
Education, stating that a Candidate has exhibited the vouchee 
and passed the examination required, the Council shall issue, in 
favour of such Candidate, a diploma, bearing the corporate seal of 
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the Society, and certifying his proficiency in the arts and sciences 
connected with agriculture. 


VETERINAEY COLLEGE. 

This establishment is conducted by Professor Dick, assisted by 
Dr Allen Dalzell, Dr Young, Mr Strangeways, and Mr Worth- 
ington. The curriculum embraces the Principles and Practice of 
Veterinary Medicine and Surgery, with Anatomy, Physiology, 
and Demonstrations ; Chemistry ; Materia Medica and Dietetics ; 
and the general management of domesticated Animals. 

Students have the advantage of assisting in an extenfive prac- 
tice, and of performing the different operations which most fre- 
quently occur. 

Attendance on Two Courses is required before a Student is 
taken upon trial for diploma ; the examinations are conducted by 
leading members of the Medical Faculty, and of the Veterinary 
Profession ; Graduates of the College are eligible for appointment 
as Veterinary Surgeons in Her Majesty’s Service. 


MUSEUM. 

The Museum, George IV. Bridge, is open from eleven till three 
o’clock every day, except Monday. The public are admitted on 
inscribing their names in the Visitor’s Book. Persons desirous of 
preserving objects illustrative of the Vegetable products of the 
country are invited to transmit them to the Secretary. 


MONTHLY MEETINGS. 

Periodical Meetings are held in the Museum, when papers are 
read, and subjects in the science and practice of Agriculture are 
discussed. Strangers are admitted, but cannot take part in the 
business. 
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CHEMICAL DEPARTMENT 

The objects of the Chemical Department are twofold : — 

I. The prosecution of Researches in various subjects con- 

nected with Agricultural Chemistry, the results of which 
are published at intervals in the Transactions. 

Dr Anderson will be glad at all times to receive suggestions 
from Members of the Society regarding subjects they may con- 
sider worthy of investigation, and which will be laid before the 
Chemical Committee. 

II. The performance of Analyses of Manures, Soils, Vege- 
table Products, &c., for Members of the Society, at 
reduced fees. 

In purchasing manures, cattle foods, &c., Members are recom- 
mended, in all cases, to do so by guaranteed analysis, and to 
ascertain that the article delivered corresponds with it. Partial 
analyses, such as Nos. 6 and 7 of the accompanying List, will 
generally suffice to check the correspondence of the stock with the 
guarantee, and give an approooimatei though not a precise estimate 
of its value. Where an ea^act estimate is required, a complete 
analysis is necessary. 

Samples intended for analysis should be sent (carriage paid) 
addressed to Dr Anderson, 15 Shuttle Street, Glasgow; 
and when of small size, they are most cheaply and expeditiously 
forwarded by post They should be distinctly labelled, marked 
with the name and address of the sender in full, and accompanied 
by a letter, specifying the particular analysis required, according 
to its number in the following List, — and, if possible, the object in 
view, — as, by doing so, much trouble and delay will occasionally 
be saved. 

Much inconvenience having been experienced by persons sending 
samples for Analysis which had not been selected with sufficient 
care, and were afterwards found not to represent the average com- 
position of the substance, it is particularly requested that the 
following instructions may be attended to as closely as circum- 
stances will permit : — 

INSTRUCTIONS FOR SELECTING SAMPLES FOR ANALYSIS. 

Manures . — A large double handful of the Manure should be 
taken from each of at least five or six different bags ; and if any 
lumps are found in it, a due proportion of these should also be^ 
taken. The whole being laid on a large sheet of paper, should be^ 

F 
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carefully mixed by rubbing with the hand, the lumps being broken 
down and mixed as uniformly as possible with the powdery part. 
If this mixture be carefully made, a quantity of it not exceeding 
two ounces will suffice for the analysis. It should be folded up in 
tinfoilj to prevent its becoming dry, and is most cheaply and expe- 
ditiously forwarded by post. In default of tinfoil, the sample may 
be wrapped in double folds of strong writing-paper. Should the 
manure contain stones, or be very moist, or should any difficulty 
be experienced in making a uniform mixture, it is desirable that 
two or three pounds should be sent. 

Soils. — In selecting Soils for analysis, five or six spadefuls 
should be taken from different parts of the field, and, after being 
spread out in a thin layer for several days to dry, should be put 
two or three times through a fine sieve, so as to insure. uniform 
mixture. For a complete analysis, not less thait four pounds 
should be sent ; for a partial analysis, three or four ounces will be 
sufficient. 

Waters.— ¥or the complete analysis of a Water, from two to 
three gallons are required ; for the determination of the amount of 
salts m solution, and lime thrown down by boiling, two quarts will 
suffice. A well-water may be selected at any time ; but the water 
of a spring or running stream should be taken in dry weather. The 
jare or bottles in which they arc sent must be tightly corked and 
sealed. In the analysis of a mineral w^ater, it may sometimes be 
desirable to determine the amount of gases held in solution ; in 
which case Certain precautions must be observed which require 
the presence of a chemist at the spring. 

Limestones^ Clays^ Ironsiones^ §T.---If the bed of any of these 
substances of which the analysis is required be very uniform in 
appearance, a piece of two or three ounces weight, taken from any 
part of it, will be enough for analysis ; but in aU cases it is better 
to send three or four chips from different parts of its thickness. 
Sometimes, where the characters of different parts of the bed vary 
much, separate analyses of these portions may bo requisite, in 
which case two ounces of each may be sent. 

The following are the rates at which Analyses, &c., are furnished 
to Members of the Society^ and it is requested that the fee be re- 
mitted along with the sample : — 

1. Complete analysis of a Soil, including determination of Alka- 

lies and Phosphates, £3. 

2. A partial analysis of a Soil, such as the determination of the 

quantity of Organic Matter, and relative proportion of 

Clay, Sand, and Carbonate of Lime it contains, 10s. 

3. Quantitative determination of any one ingredient of a Soil, 

7s. 6d. 
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4. Complete analysis of Saline Manures and other substances, 

such as Gypsum, Nitrates of Soda and Potash, Ammonia- 
cal Salts, Guano, Oilcake, Bone-dust, Rape-dust, Super- 
phosphate of Lime, £1. 

5. Testing the above substances for adulterations, — for each 

sample, 6s. 

This examination is generally sufficient to determine 
whether or not any of these substances are grossly adul- 
terated, but it gives no idea of the comparative value of 
different Samples, where all are genuine, 

6. Determination of the percentage of I'hosphates and Am- 

monia in a Guano, 10s. 

7. Determining the quantity of Soluble and Insoluble Phos- 

phates in a Superphosphate, 10s, 

This and the preceding determination generally Suffice 
to show vihether the sample is of fair quality, and corre- 
sponds with the analysis by which it was sold, but not to 
fix its exact commercial value, 

8. Complete analysis of Limestones, Marls, Shell-sands, &c,£l. 

9. Examining any of the above substances for the quantity of 

Lime, and ascertaining in the same the presence of Mag- 
nesia and Alumina, 7s. 6d. 

Ascertaining the proportion of these, 2s. 6d. additional 
for each substance. 

10. Complete analysis of the Ashes of any Plant, £3. 

11. Complete analysis of a Water, £2. 

12. Determination of the amount of Salts in solution, and of the 

Lime thrown down by boiling in any water, 10s. 

13. Analysis of Tile or Eire Clay, £1, 10s. 

14. Complete analysis of Roots, Grains, andotherVegetablePro- 

ducts, £1. 

15. Examining products of Vegetation, or of the Dairy, such as 

Nutritive Matters in Wheat, or other grain — quantity of 
Butter or Cheese in Milk — 5s. for each ingredient. 

1 6. Determination of the quantity of Nitrogen in any substance, 

7s. 6d. 

17. Answers to letters asking advloe on subjects within the de- 

partment of the Chemist, 6s. ^ 

The charges for other analyses not specified in the list will be 
settled by the Committee of Management, with reference to the 
amount of work which they involve, and on a scale similar to the 
above. 

J\ HAIJi MAXWELL, Secretary. 


Edinbueoh, 6 Ai.byn Tlacf, 
l&th Fehrnary 1861. 





